YOUR CHOICB-smart either uvav 

• Over 140 software driven functions 

• 82 X 24 or 82 x 20 screen format — software selectable 

• High resolution 7x12 matrix characters — P-31 green phosphor 

• Upper/lower case character set — plus graphics character set 

• 56-key alphanumeric keyboard — plus 12-key cursor, numeric pad 

• Internal editing functions — insert, delete, scroll, roll, slide, etc, 

• Parallel printer I/O port 

• 50 to 38,400 baud operation — programmable 

• Cursor type, cursor position, print control characters, protected fields, 
shift inversion, dual intensity and many other features 

8212 — twelve-inch diagnonal screen or 8209 — nine-inch diagnonal screen 




SOUTHWEST TECHNICAL PRODUCTS CORPORATION 

219 W. RHAPSODY 

SAN ANTONIO, TEXAS 78216 (512) 344-0241 
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What Cromemco computer card 
capability can do for you 



The above diagram shows in a func- 
tional way one of the most complete 
lines of computer cards in the industry. 

Look it over carefully. It could be well 
worth your while. 

These are all cards that plug into our 
S-100 bus microcomputers. 

You can also assemble them into a 
custom system in convenient Cromemco 
card cages. 

MULTI-PROCESSING AND 
INTELLIGENT I/O 

The range of capabilities and versatility 
you can draw upon is enormous. 

In processors, for example, you have a 
choice of CPU's including our extremely 
useful new I/O Processor. This can be 
used as a satellite processor to do off-line 
processing, multi-processing, and to form 
intelligent I/O. It opens the door to a 
whole new group of applications and 
tasks. Ask us about it. 

HIGH RESOLUTION 
COLOR GRAPHICS 

Again, you can have beautiful high- 
resolution color graphics with our color 
graphics interface. You can select from 
over 4000 colors and have a picture with 
a resolution at least equal to quality 
broadcast-TV pictures. 




You have an unprecedented selection 
of memory including our unusual 48K 
and 16K two- port RAMs which allow 
high-speed color graphics. 

LOTS OF STORAGE 

These days you often want lots of disk 
storage. So you can select from our disk 
controller card which will operate our 5" 
and 8" floppy disk drives (up to 1.2 
megabytes). Or select our WD I interface 
to operate our 11 -megabyte hard disk 
drives. 

POWERFUL SOFTWARE AND 
PERIPHERAL SUPPORT 

There's much more yet you can do 
with our cards. And, of course, there's an 
easy way to put them to work in our 8-, 
12-, and 21 -slot card cages. Our PS8 
power supply makes it simple to get the 
system into operation. 

Finally, Cromemco offers you the 
strongest software support in the industry 



with languages like FORTRAN, C, 
COBOL, ASSEMBLER, LISP, BASIC and 
others. There is also a wide choice from 
independent vendors. 

To top it all off, you can draw from a 
substantial array of peripherals: ter- 
minals, printers, color monitors and disk 
drives. 

CONTACT YOURCROMEMCO REP 

There is even more capability than 
we're able to describe here. 

Contact your Cromemco rep now and 
get this capability working for you. 



CROMEMCO COMPUTER CARDS 

PROCESSORS - 4 MHz Z-80 A CPU, single 
card computer, I/O processor • MEMORY — 
up to 64K including special 48K and 16K two- 
port RAMS and our very well known 
BYTESAVERS® with PROM programming 
capability • HIGH RESOLUTION COLOR 
GRAPHICS — our SDI offers up to 754 x 482 
pixel resolution. • GENERAL PURPOSE 
INTERFACES— QUADART four-channel serial 
communications, TU-ART two-channel 
parallel and two-channel serial, 8PIO 8-port 
parallel, 4PIO 4-port isolated parallel, D+7A 
7-channel D/A and A/D converter, printer inter- 
face, floppy disk controller with RS-232 inter- 
face and system, diagnostics, wire-wrap and 
extender cards for your development work. 



a Cromemco " 
incorporated 
280 BERNARDO AVE., MOUNTAIN VIEW. CA 94040 • (415) 964-7400 
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Management Information Display 



Ultrasonic heart sector scan 



High-resolution display with alphanumerics 



Get the professional color 

display that has 
BASIC/FORTRAN simplicity 



LOW-PRICED, TOO 

Here's a color display that has 
everything: professional-level resolution, 
enormous color range, easy software, 
NTSC conformance, and low price. 

Basically, this new Cromemco Model 
SDI* is a two-board interface that plugs 
into any Cromemco computer. 

The SDI then maps computer display 
memory content onto a convenient color 
monitor to give high-quality, high- 
resolution displays (756 H x 482 V pixels). 

When we say the SDl results in a high- 
quality professional display, we mean you 
can't get higher resolution than this 
system offers in an NTSC-conforming 
display. 

The resolution surpasses that of a color 
TV picture. 

BASIC/FORTRAN programming 

Besides its high resolution and low 
price, the new SDI lets you control with 
optional Cromemco software packages 
that use simple BASIC- and FORTRAN- 
like commands. 

Pick any of 16 colors (from a 
4096-color palette) with instructions like 
DEFCLR (c, R, G, B). Or obtain a circle of 
specified size, location, and color with 
XCIRC (X, y, r, c). 



*U.S. Pat. No. 4121283 





Model SDI High-Resolution Color 
Graphics Interface 



HIGH RESOLUTION 

The SDI's high resolution gives a 
professional-quality display that strictly 
meets NTSC requirements. You get 756 
pixels on every visible line of the NTSC 
standard display of 482 image lines. Ver- 
tical line spacing is 1 pixel. 

To achieve the high-quality display, a 
separate output signal is produced for 
each of the three component colors (red, 
green, blue). This yields a sharper image 
than is possible using an NTSC-composite 
video signal and color TV set. Full image 
quality is readily realized with our high- 
quality RGB Monitor or any conventional 
red/green/blue monitor common in TV 
work. 




Model SDI plugs into Z-2H 11-megabyte 

hard disk computer or any Cromemco 

computer 

DISPLAY MEMORY 

Along with the SDI we also offer an 
optional fast and novel two-port memory 
that gives independent high-speed access 
to the computer memory. The two-port 
memory stores one full display, permit- 
ting fast computer operation even during 
display. 

CONTACT YOUR REP NOW 

The Model SDI has been used in scien- 
tific work, engineering, business, TV, 
color graphics, and other areas, it's a 
good example of how Cromemco keeps 
computers in the field up to date, since it 
turns any Cromemco computer into an 
up-to-date color display computer. 

The SDI has still more features that 
you should be informed about. So contact 
your Cromemco representative now and 
see all that the SDI will do for you. 
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'\ . .stands well above 
other S-100 graphics dis- 
plays in its price and per- 
formance range." 



. better monochromatic 
. display . 



BYTE, Product Review 



ELECrRONIC DESIGN, 
1981 Technology Forecast 



MICROANGELO 

fflGH RESOLUTION GRAPHICS SINGLE BOARD COMPUTER 

512x480 resolution black and white and vivid color displays 




RS-170 com- 
posite or direct 
drive output 

Local or external 
sync generation 

4Mh2Z80 
microprocessor 

60 hertz real- 
time clock 

8 level interrupt 
tie-in 

IEEE SI 00 bus 
compatible 



Screenwore™ Pak I 

A 4K byte operating system resident in PROM on 
MicroAngelo™. Pak I emulates an 85 character 
by 40 line graphics terminal and provides over 
40 graphics commands. Provisions exist for user 
defined character sets and directly callable user 
extensions to Screenware™ Pak I. 

Screenwore™ Pak II 

An optional software superset of Pak I which 
adds circle generation, polygon flood, program- 
mable split screen for separate graphics and ter- 
minal I/O, relative coordinates, faster vector and 
character plotting, a macro facility, full UCSD 
Pascal compatibility, and more. 



Light pen 
interface 

Time multi- 
plexed refresh 

4K resident 

Screenware"^ 

Pak I operating 

system 

32KRAM 

isolated from 

host address 

space 

High speed 

communications 

over parallel 

bus ports 



And now. . .COLOR!! 

The new MicroAngelo™ Palette board treats from 
2 to 8 MicroAngelos as ''bit planes" at a full 
512 X 480 resolution. Up to 256 colors may be 
chosen from 16.8 million through the program- 
mable color lookup table. Overlays, bit plane 
precedence, fade-in, fade-out, gray levels, blink- 
ing bit plane, and a highly visual color editor are 
standard. 



8455-D Tyco Rood • Vienno, Virginio 22180 • TWX: 710-831-9087 • (703) 827-0888 



Circle 358 on inquiry card. 



Circle 126 on inquiry card. 



When you don't have ten 
thousand people and a few 
thousand years in your budget, 
you need MILESTOME^. 




With today's concerns about increasing 
costs and declining productivity ifs true 
more than ever that any project worth do- 
ing deserves careful planning. Whether 
you're planning a construction project or 
the opening of a new retail store, you 
must carefully schedule your manpower, 
dollars and time in order to maximize pro- 
ductivity. 

MILESTONE is a critical-poth-neiwork- 
analysis program. It runs on a desktop 
microcomputer, is inexpensive and simple 
enough for anyone to use, 

For MILESTONE a project is simply any 
task made up of steps that must be per- 
formed in sequence. After dividing a pro- 
ject into it's composite steps, MILESTONE 
can help you plan, schedule and control 
the project. 

MILESTONE treats your project as a series 
of activities. Each actlvHy has a name, 
duration, capitol cost, mix of manpower, 
and an associated list of other activities 
that must be completed first. The list of 
associated activities provides a thread 
that MILESTONE uses to link all the jobs 
together into an overall project schedule. 
Everytime you add a new activity or make 
change to an existing one, the entire 
schedule is recomputed and the results 
are immediately redisplayed on the 
screen. 

MILESTONE requires 48K RAM 8c CP/M. 
Also available for Apple Pascal or UCSD 
Pascal Operating System. Formats; 8" 
single density IBM soft-sectored. NorthStar 
DD. Micropolis Mod II. Superbrain 3.0, Ap- 
ple II. Price is S295. Manual alone-S30. 
Add $7.00 for shipping. 
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Editorial 



How Can We Stop 
Software Piracy? 

Chris Morgan, Editor in Chief 



Software piracy is rapidly becoming a major problem in the personal com- 
puter field. The casual copying of programs by computer hobbyists, although 
not at the epidemic stage, is frighteningly commonplace. Many people fail to 
see (or prefer not to see) that the practice is not just illegal — it's unethical. 

But what about making backup copies of important software? What hap- 
pens if your small business' direct-mail program "dies"? Without a backup, a 
businessman's only recourse is to return the disk to the manufacturer and hope 
it won't take longer than a few weeks to get a replacement. Manufacturers 
understand the problem, and have designed some floppy-disk-based programs 
that allow the user to make one backup copy. After this, software "jamming" 
information is automatically added to the original floppy disk to theoretically 
prevent additional illegal copies. In practice, though, enterprising software ex- 
perts can crack the protection mechanisms and make copies at will. 

The industry is faced with a dilemma: how does the manufacturer serve the 
customer's legitimate need to make backup copies, while protecting his expen- 
sive software investment? There are two possibilities: put the would-be soft- 
ware pirate at a disadvantage if he makes an illegal copy, or, better still, make 
it virtually impossible for the pirate to make a copy. 

The Persuasion Route 

Let me make a not-too-perfect analogy between the software industry and 
the record industry. When tape recorder sales began to increase during the ear- 
ly 1970s, record industry executives predicted that record sales would plum- 
met because of private off-the-air taping. But, in fact, record sales climbed 
steadily throughout the decade. Why? My opinion is that when people think 
of a recording, they think of the entire package: the album artwork, the liner 
notes — in short, there is more to a recording than the sound coming from a 
pair of loudspeakers. In much the same vein, there is more to a piece of soft- 
ware than the object code: there is the documentation, for instance. 

The need to make a copy of the documentation is an additional nuisance for 
the software pirate. It costs money to make photocopies. Then there's the 
registration card: legitimate owners of software are often put on mailing lists 
to receive updates to their programs as well as information about new pro- 
grams from the manufacturer. A cheap and effective way for manufacturers to 
fight the pirate is to creatively exploit the latter idea. At the risk of overgener- 
alization, computer-science people tend to be obsessive-compulsive in their 
psychological makeup, ie: they hate to miss out on any details about a product 
they buy — especially a piece of software! 

I mentioned earlier that this was a less-than-perfect analogy. The problem is 
that a $9.95 recording is one thing — a $600 program is quite another. The 
above-mentioned tactics might help the manufacturer of a $30 or $50 piece of 
software, but temptation becomes powerful indeed when the price tag reaches 
three or four figures. 

Editorial continued on page 10 
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Introducing the COLOR CONNECTION " 

Plug A TRSSO"^ Color 
Computer into the World of 
Systein-50" Computing. 




Now you can expand Tandy's exciting new TRS 
80* Color Computer using proven System-50 
products. Expansion possibilities are limitless. 
And expansion is easy. Plug one end of the 
COLOR CONNECTION into the Program 
Pak* connector of the Color Computer. 
Plug the other end into a System-50 bus 
motherboard. Now add the functions you 
want, selecting from an inventory of 
standard modules manufactured by 
competent, long-established firms 
— from the inventory of solid per- 
formers, like Pcrcom Data 
Company. 

Mini-disk storage — today! 

Available off-the-shelf for your ex- 
tended system is Percom's field- 
proven LFD mini-disk system. The 
first choice of knowledgeable 680X 
computerists since 1977, Percom 
LFD mini -disk systems come com- 
plete, ready to plug in and run. File 
storage capacities range from 102 
Kbytes for a one-drive LFD-400^^ 
system to almost 0,6 
V Mbyte for a three-drive 
I LFD- 800™ system. 





Get serious! 

For serious computing like 
word processing add the Per- 
com ELECTRIC WINDOW™ 
This memory-mapped video 
display card features instant 
display updating, software- 
defined full display formatting 
— up to 80 characters by 24 
lines, an extendable character 
generator that generates fully- 
formed upper and lower case 
characters, and more. The 
ELECTRIC WINDOW pro- 
vides either composite or sepa- 
rate sync-video output, and 
interfaces a standard black-&- 
white video display monitor. 




System Requirements 



The COLOR CONNEC- 
TION interfaces a TRS-80* 
Color Computer to a System- 
50 bus motherboard. Power for 
the COLOR CONNECTION is 
obtained from the computer. Power 
for the extended bus cards must be pro- 
vided by an external source, such as Percom's System-50 
Power Supply. The COLOR CONNECTION provides for 
disabling the computer internal memory at 8-Kbyte 
boundaries to prevent contention with external memory. 

The COLOR CONNECTION $99.95 



Quality Percom products are available at Percom dealers nation- 
wide. Call toll-free. 1-800-527-1592. for the address of your 
nearest dealer, or to order direct from Percom. 



PRICES AND SPECIFICATIONS SUBJECTTO CHANGE WITHOUT NOTICE, 
PRICES DO NOT INCLUDE SHIPPING AND HANDLING 

^^' trademark of Percom Data Company. Inc. 

* tracfemark of Tandy Radio Shack Corporation which has no relationship to Percom Data Company. 



Beyond 16K 

Another option is incremental 
memory expansion. Add 8-, 16- or 
24-Kbytes of static RAM with our 
M24SS card; 16-, 32- or 48-Kbytes of 
dynamic RAM with our M48DSS card. 
The COLOR CONNECTION prevents 
contention between internal computer mem- 
ory and external memory. 

The right motherboard 

Fast mini-disk storage, full-format alphanumerics and 
memory add-on are obvious expansion possibilities. The 
optional Percom System-50 Motherboard allows you to 
consider the less obvious. This seven-slot motherboard 
not only can be self-extended, but also can be extended 
with our 30-pin I/O motherboard. The richness of readily 
available peripheral interface cards provides an uncom- 
mon degree of expansion flexibility. 

The System-50 (SS-50) bus community. With a TRS-80^^ 
Color Computer and the COLOR CONNECTION, it's 
your world. Enjoy! 




PERGOM DATA COMPANY, INC. 
211 N. KIRBY GARLAND. TEXAS 75042 

t2141 272-3421 
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A simple algorithm 

We work with the serious systems integrator ... on terms 
that make sense to you. That means giving you a set of 
products which expand your limits, not reduce them. 

We manufacture the most complete family of high qual ity 
IEEE/696 S-10D mainframes on the market. Choices in- 
clude three mainframes in rack-mount or table-top pack- 
ages with complete board sets, to serve as the building 
blocks for your 8 or 1 6 bit system. We also provide other 
options ranging from complete floppy disk systems right 
up to our proven Pascal development system. 

The y factor: one source. 

No matter which option you choose, you get the benefit 
of working with completely integrated products . . . fully 
assembled and tested ... under one warranty and one 
price structure ... leaving you free to concentrate on 
value-added application development and sales. 



Choose from mainframe options... 

Select from three packaging options: Rack-mount, table- 
top or front panel models. All three feature our 20 slot 
S-100 motherboard with 25 amp power supply and are 
delivered fully assembled and tested with our Series IT" 
board sets. Any board configuration you choose works 
with any DPS-1 version, allowing you to vary your pack- 
age offering, or develop on one version and market 
another. 

♦ Front Panel model — a powerful development and 
diagnostic tool for Z-80^systems, which can be used for 
prototyping, servicing, debugging, and software or 
hardware development. Use its features to set break- 
points, trigger scopes, single step, slow step and more. 

♦ Front Panelless desk top model— a lower cost option for 
OEM or other turnkey operations which do not require 
the extra capability of our Front Panel. 

♦ Rack Mount version —features a heavy gauge frame 
designed to fit into standard 1 9" racks. CVT power supply 
for brown out immunity is standard. 



*ln Calculus, a fundamental statement in the definition of limit; Interpreted 
here to imply: "For your integration problem, Intersystems has a solution." 



t Registered trademark of Zilog, Inc. 





♦ 6 Sl/O — six individually software- 
controllable serial I/O ports with op- 
tional interrupts. Each can run RS 232 at 
up to 19,200 BAUD, as can our Vl/O 
board. 

♦ Vl/O — has two serial ports; two 8-bit 
parallel output and two 8-bit parallel 
input ports plus 8 individually controlla- 
ble command lines and 1 6 levels of vec- 
tored interrupts. 

♦ FDG II— can DMA up to a full track into 
16 Megabytes of memory. Optionally 
generates interrupts and handles up to 
four 8" floppies. 

♦ MPU-8000-- available with the non- 
segmented Z-8002^ which directly ad- 
dresses 64K, or the segmented Z-800l\ 
which can directly address 8 Megabytes. 



Extended systems options . . . 




Board level options . . . 

Intersystems mainframe packages, 
equipped with Seriesi I boards, are opera- 
tional in both 8 and 16 bit settings and 
support extended addressing in both I/O 
and memory space, recognizing 16 bit 
I/O addresses and 24 bit memory 

^ addresses. Just look at 

^ ^ J these individual 

features; 
It- 




Interfacing disk drives is not a trivial mat- 
ter, so when your objectives and re- 
sources dictate you spend your energy 
elsewhere, use our resources to perform 
the service for you. We can add our disk 
drive package to any Z-80 or Z-8000 con- 
figuration we provide ... again, fully as- 
sembled and tested and covered under 
one warranty. 

Or our complete 

Pascal Development System. 

We use it for our own hardware and 
software development. It includes either 
table-top mainframe, two 8" floppy disks, 
128K RAM, GP/M^, and Intersystems 
Pascal/Z^'^ compiler and Cache BIOS'''. 

THIS SYSTEM IS FAST! Why? Because 
our ultra-fast Cache BIOS automatically 
buffers whole tracks, eliminating most 
disk accesses. This delivers up to three 
times the throughput of any other 
floppy-based system we know and is 
equal to many small hard disk systems. 



The system is versatile, too. SET program 
allows you to change many BIOS 
parameters and specify control charac- 
ters to enable special features such as 
diagnostic output to trace program execu- 
tion. It can also provide remote I/O to 
link your system to almost any 
.^^^ other computer, 

, — ' -, large or small. 






,™*f. 




And it's reliable. The Cache BIOS System 
runs continuous memory tests when idle, 
and verifies with a Read after Write and 
Read after Read. 

And the system also includes our 
Pascal /Z, a true native compiler pro- 
ducing ROMable and Re-entrant code. It 
features a minimum of extensionschosen 
forthedevelopmentof your scientific and 
business applications. And it's compati- 
ble with our native code Pascal for 
Z-8000, providing a graceful upward 
path to 1 6 bit applications. So what you 
write now is right later. 

One choice you won't have to make... 

We don't believe you should ever have to 
sacrifice good technical support to find a 
good product. We'll back you to the hilt 
with services like free technical consulta- 
tion, board-swapping, diagnostic pack- 
ages, and documentation that gives you 
all you need to integrate, operate and 
maintain your system ... right down to 
schematics of the boards. 

Your solution should be clear. 

Whether you're integrating for scientific, 
governmental or commercial applica- 
tions, Intersystems can provide a Delta for 
your Epsilon. 

Talk to us today. 

Ithaca Intersystems Inc. 

Dept. B 

1650 Hanshaw Road, 

P.O. Box 91 

Ithaca, NY 14850 

Phone 

(607) 257-0190 




♦ MPU-80-uses a Z-80, 8 vectored in- 
terrupt lines and two 4K windows to ad- 
dress up to 1 Megabyte of RAM without 
bank select. 

♦ 64KDR— sophisticated refresh circuitry 
allowsunlimited DMA and absolutely re- 
liable operation without wait states. 



V^ Ithaca Intersystems Inc. 

Micros for bigger ideas. 
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Editorial. 



Technological Measures 

The ultimate answer is to make it so difficult and costly 
for the pirate to make copies that the problem goes away. 
A good first step is to put teeth into software protection 
laws. The revised copyright act of 1976 had a major im- 
pact on phonograph record pirates because of the much 
more stringent penalties for convicted offenders. You 
may have noticed the(P)sign on commercial records and 
tapes: it's an indication that they're protected by the new 
law. (For further legal background, including informa- 
tion on the latest Supreme Court decisions, see 
'Washington Tackles the Software Problem," page 128, 
and "Legal Protection for Computer Hardware and Soft- 
ware," page 140.) 

We come next to the most intriguing weapon in our 
arsenal: hardware "locks" on the software. The concept 
of the I.D. ROM is a recent development now being used, 
among other places, in conjunction with a program called 
RCS/Micro Modeller, developed in England by In- 
telligence (UK) Limited. The program allows a person to 
use an Apple II computer to create financial planning 
models and high-resolution color displays featuring pie 
charts, histograms, and so on. A novel feature of the pro- 
gram is its "electronic slide show" capability: a hand-held 
control, similar to a slide projector control, plugs into 
one of the paddle ports of the Apple and allows the user 
to cycle through an electronic "slide show" on the video 
screen. Built into the control is a special ROM containing 
an identification number that is duplicated on the pro- 
gram floppy disk. The program periodically checks for 
the presence of the I.D. ROM. If it's not found, the pro- 
gram crashes. 

This technique puts one more stumbling block in the 
way of the pirate, and it does not add appreciably to the 
total cost of the software (the L D. ROM costs about $20). 
Alas, there are some experts in Europe who have cracked 
the code of another I.D. ROM used in conjunction with a 
program called Wordcraf t, which is being distributed by 
Commodore in England. So the technique, while making 
it much more difficult to copy software, is not the 
ultimate answer. Still, I welcome this type of innovative 
approach to a mind-boggling problem. Readers interested 
in further information about the RCS/Micro Modeller 
program (not yet available in the United States) should 
contact David Low, ACT (Microsoft) Ltd, 5/6 Vicarage 
Rd, Edgbaston, Birmingham Bl5 3ES England. 

Two of the most promising solutions to the software 
protection problem come from West Coast inventor 
Marc Kaufman. He has filed a patent for an "execute- 
only ROM," a new type of read-only memory which pro- 
duces a sequence of executable code in the normal man- 
ner, but prohibits the user from randomly accessing 
memory addresses. As Kaufman explains, the user begins 
execution of the program at a known address. A "secret" 
executive routine, built into the ROM, contains a table of 
the legal next steps for every given step in the program. 
Only those steps listed in the table can be accessed by the 



user. For example, if the program contains a branch to 
one of two places, only those two places can be examined 
by the programmer at that time. If a program contains 
enough branches, it would take an inordinate amount of 
time for the user to run through every permutation of the 
program to get a complete listing of the code, even if a 
computer did the searching. Kaufman is presently work- 
ing with both hardware vendors and users to develop the 
idea. An unreadable EPROM is also in the works, en- 
abling the do-it-yourselfer to create secure programs. 

Kaufman's second idea is to add a "black box" to a per- 
sonal computer. Every piece of software would come 
with a magnetic key (or other type of hard-to-duplicate 
key) that plugs into the black box and contains a coded 
I.D. number that matches the I.D. number on the floppy 
disk. The program resides on the disk in encrypted form. 
In order to decode the program, the key must be plugged 
into the box. With this scheme, the user can make as 
many backup copies as desired, but only one of them can 
be used at a time. The drawback to such a system is the 
need for the black box. But if the idea catches on, the 
price would probably come down. Interested readers can 
contact Marc Kaufman at Kaufman Research, 14100 
Donelson PI, Los Altos Hills CA 94022. 

Stopping the pirate is vital. Piracy has reached near 
epidemic levels in Europe, where it is not uncommon for 
an entire computer club numbering in the hundreds to 
line up their computers and make hundreds of copies of 
programs from United States manufacturers for the use of 
the entire club! Then there is the phenomenon of the 
"software library." Some of them are legitimate, but all 
too many cavalierly offer copies of programs to their 
members at a fraction of the retail cost. 

Illegitimate copies of programs threaten the fabric of 
personal computing. The software innovators in our field 
must be compensated fairly for their work, or we will no 
longer see the high-quality programs that currently grace 
the marketplace. 

I welcome comments from readers about this all- 
important issue, and would like to begin a dialog featur- 
ing your comments. Please send your thoughts to: Soft- 
ware Protection, c/o BYTE Publications Inc, POB 372, 
Hancock NH 03449. ■ 



Articles Policy 

BYTE is continually seeking quality manuscnpts wntten by indi- 
viduals who are applying personal computer systems, designing 
such systems, or who have knowledge which will prove useful 
to our readers. For a more formal description of procedures and 
requirements, potential authors should send a large (9 by 12 inch, 
30.5 by 22.8 cm), self-addressed envelope, with 28 cents US 
postage affixed, to BYTE Author's Guide, 70 Main St, Peter- 
borough NH 03458. 

Articles which are accepted are purchased with a rate of up to 
S50 per magazine page, based on technical quality and suitability 
for BYTE's readership. Each month, the authors of the two 
leading articles in the reader poll (BYTE's Ongoing Monitor Box or 
"BOMB") are presented with bonus checks of SIOO and S50. 
Unsolicited materials should be accompanied by full name and 
address, as well as return postage. 
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Apple I/O Interfaces. 
SSM Spells Success Three Ways. 



SSM helps you get the most from your 
Apple ir computer. Choose from three 
general purpose interface boards. With flex- 
ibility and prices that translate to big savings. 
Now, and when you upgrade. 

Serial (ASIO™). Our ASIO gives you a 
full-duplex RS-232 interface. Plus jumper- 
selectable rates from 110 to 9600 baud. You 
also get software control, three handshaking 
lines and two output plugs — so you can con- 
nect your Apple to a modem or to a 
terminal/printer without 
modifying the cable. 

Parallel (APIO™)- For 
parallel interfaces, our _ jw^as 
APIO offers two 8-bit mM'M 

bidirectional ports. We also 
include additional interrupt 
and handshaking lines, plus 
software control of the in- 
terface configuration and data 
direction. Cables for Centronics 
and other printers are optional. 

Or Both (AIO™). Choose our 



need a sometimes-serial or a sometimes- 
parallel operation. This single-board solution 
packs a lot of performance for the price. 
Thousands are now being used. It even lets 
you operate both ways — simultaneously— 
under Pascal, or with special drivers. 

All three boards feature powerful firmware 
so you don't have to write software to use 
them. The ASIO and AIO include cables. 

Whether you're an OEM or end-user, we 
can supply virtually any quantity you need. 
Quickly. Even in kit form. 
For the latest word on these, 
see your local computer 
dealer. Or call Us today. 
You may also want to look 
into our cost-effective 
A488™ board which con- 
verts your Apple II into an 
IEEE-488 controller. 
SSM Microcomputer Products, Inc., 
^^Jg//gm 2190 Paragon Drive, San Jose, CA 
WMmW 95131, (408) 946-7400, (TWX 
'mmm 910-338-2077, Telex 1711 71.) 




tried and proven AIO when you 



SSM Microcomputer 
Products, Inc. 



*Apple and Apple II are trademarks of Apple Computers Inc. 
ASIO. APIO, AIO and A488 are trademarks of SSM Micro- 
computer Products. Inc. 



Letters 



Educational Dialog 

As a junior-high-school teacher with 
several years of experience, I want to call 
into question some of the underlying as- 
sumptions in Seymour Papert's "New 
Cultures from New Technologies." (See 
the September 1980 BYTE, page 230.) 

Mr Papert seems to believe that chil- 
dren and child-initiated explorations are 
inherently good and, conversely, that 
parents, teachers, schools, and their limits 
and expectations are inherently bad. Also, 
he seems to believe that all learning can 
and should be as swift, natural, accurate, 
and frustration-free as the learning of 
spoken language, and that learning by 
rote or rite is without meaning and is 
harmful to the child. 

To the first supposition, I can only re- 
ply that there is a time and place to be 
child-centered, and a time and place to be 
goal-directed. To the second supposition, 
language acquisition has little to do with 
other types of learning — it is a highly 
specific capability that is "hard-wired" in- 



to the brain from birth. Finally, rote and 
rite learning are common elements in 
spontaneous children's play, to say 
nothing of adult culture. 

Piagetian learning is at best an unfor- 
tunate choice of words on Mr Papert's 
part, because Piaget did not focus on 
learning at all. He studied the cognitive 
processes in children that depended on 
maturation, not learning, and were indeed 
highly resistant to any learning ex- 
periences he was able to devise. His great 
contribution to education was to point 
out that there are thresholds and there are 
ceilings to what an immature mind can 
learn. The insight-oriented "new math" 
failed in public education for this reason: 
its proponents were asking grade-school 
children to perform abstract reasoning, 
which Piaget terms formal operations, 
before they were ready to do so. 

Anyone wishing to teach young chil- 
dren to program computers, regardless of 
formal language instruction, had better 
remember a few things: Piagetian formal 
operations begin in adolescence. It is not 



nN ALLY, A COMPREHENSIVE 
SOFTWARE CATALOGUE THAT 
ISN'T HARD ON YOUR VyALLET. 

Like you, we were appalled 
that some software catalogues 
cost twenty bucks or more. So 
we decided to do something 
about it. We've put together 
our own software catalogue. 
And we're selling it for a lot 
less. Less than the price of this 
magazine, in fact. 

It's the new Micro Dimen- 
sion's Software Catalogue and 
it contains a full complement 
of computer programs. Busi- 
ness, educational, games- entertainment and utility. All 
brands. With descriptions that include systems require- 
ments. 

So pick up a copy at your local computer store. 
After all, a software catalogue shouldn't have '' 
to cost as much as the software. 




^"^i^r-yan'^ ^^#?^" 




safe to assume that a preadolescent is do- 
ing what you think he is doing, in the way 
you think he is doing it, or for the reason 
you think he is doing it. You ignore Piaget 
at your own peril. 

In summation, no single development is 
going to revolutionize education, because 
it is a "soft" field — too many factors are 
operating already. The computer prob- 
ably will be the biggest thing ever to hit 
the field, but not for the reasons Papert 
thinks. 

Charles Meckel 
1624 Hillcrest 
Glendale CA 91202 



Seymour Papert Replies: 

/ agree with Mr Meckel that one ignores 
Piaget at one's peril I have tried not to ig- 
nore him. I spent about 5 years working in 
his center for Genetic Epistemology in 
Geneva, Switzerland. In my book Mind- 
storms: Children, Computers and Power- 
ful Ideas, / argue that our work on Logo is 
in the spirit of Piaget's theory even if it 
seems to contradict some of his empirical 
findings. 

/ grant that children in many countries 
have been found to follow a fixed pattern 
of intellectual development. I grant that 
psychologists have failed when they tried 
to change this pattern of development by 
exposing children to a few hours of special 
treatment under laboratory conditions. 
But, I argue in Mindstorms that the 
penetration of computers into the lives of 
children (indeed into the whole culture) 
will exert a much more massive influence 
on intellectual development than any ex- 
periments in the past. I suggest that it is 
possible that these more massive in- 
fluences will have correspondingly mas- 
sive effects. / don't see how any of Piaget's 
experiments could conceivably be held to 
exclude this possibility. 

In addition to these general issues, there 
is one specific point of Piagetian inter- 
pretation on which I must express dis- 
agreement with Mr Meckel. Piaget certain- 
ly did not believe, as Mr Meckel asserts, 
that the acquisition of language "has little 
to do with" other types of learning or that 
it is "hard-wired. " This sounds more like 
Noam Chomsky's position against which 
Piaget argued with increasing vigor in the 
last years of his life. 
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Edison had over 
1,800 patents in 
his name, but 
you can be just as inventive 

with an Apple. 



Apple is the company with the brightest ideas in 
hardware and software and the best support — so you can 
be as creative with a personal computer system as Edison 
was with the incandescent bulb. 

How Apple grows with you. 

With Apple's reliable product family, the possibilities of 
creating your own system are endless. Have expansion capa- 
bilities of 4 or 8 accessory slots with your choice of system. 

Expand memory to 64K bytes or 128K bytes. Add an 
A to D conversion board. Plug into time sharing, news and 
electronic mail services. Use an IEEE 488 bus to monitor 
lab instruments. Add 4 or 6 disk drives — the 5V4'' 143K 
bytes, high-speed, low-cost drive that's the most popular 
on the market. 

Apple speaks many languages. 

Since more than 100 companies create software for 
Apple, you'll have the most extensive library in the personal 



computer world. Want to write your own programs? 
Apple is fluent in BASIC, Pascal, FORTRAN, PILOT and 
6502 assembly language. 

There's even a series of utility programs called the 
DOS Tool Kit that not only lets you design high-resolution 
graphic displays, but lets you work wonders with \ : 
creative animation. - -/^•• 

More illuminating experiences in store. 

You won't want to miss all the Apple products being 
introduced at your computer store all the time. Don't let 
,^4 history pass you by. Visit your nearest 
Apple dealer or call 800-538-9696. 
In California, 800-662-9238. Or write: 
Apple Computer, 10260 Bandley Drive, 
Cupertino, CA 95014. 

appkz compubar inc. 

See us at NCC-Booth 626 
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TOUGHEST 
BOARDS 
IN TOWN 

FOR S-100^ 



Monitor and control 

in wicked environments. 




Want to put your S-100 system to 
work in the world of computerized monitor- 
ing and process control? 

Dual Systems has all the boards it 
takes to do the job in the toughest factory 
environments. All are designed to function 
dependably in the real world of industrial 
control. All operate with Cromemco, North 
Star and other S-100 systems. 
A/D board. 12-bit precision. 32 single- 
ended inputs. Or 16 differential inputs, 25 
fis conversion time. Vectored interrupt. 
$635. Or $725 with 1 to 1000 gain trans- 
ducer amplifier. Works with our thermo- 
couple compensation board and our 4-20 
mA input boards as well. 
D/A board. Four independent channels. 
12-bit precision. Input is binary or 2's com- 
plement. Compatible with all existing I/O 
mapped software. $495. Drives our ampli- 
fier board which outputs 4-20 mA. 
CMOS RAM board. On-board battery 
back-up preserves data a year. 200 ns 
read/write time. Runs at 4 MHz. 8K bytes 
$590. 16K bytes $990. 
CMOS clock board. On-board battery 
back-up keeps clock running a year. New 
LSI chip carries date, hours, minutes and 
seconds. Read or write directly from I/O 
port. Vectored interrupt. $250. 

We also provide complete main- 
frame systems. OEM and dealer inquiries 
are invited. 

Contact Dual Systems Control 
Corp.. Dept. B, 1825 Eastshore Hwy., Berke- 
ley, CA 94710. Phone (415) 549-3854. 
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Ada Manual Available 

The reference manual for the Ada pro- 
gramming language, July 1980 version, is 
now available from the Government Print- 
ing Office. The supply in the Defense 
Department's DARPA office (referred to 
in "BYTELINES/' January 1981 BYTE, 
page 200) is now exhausted. Requests 
should be sent to: 

Superintendent of Documents 
US Government Printing Office 
Washington DC 20402 

Order number: 008-000-00354-8 
Cost: $5.50 per copy. 

I learned this when I requested informa- 
tion from DARPA about the manual. 

Mike Robinson 
Rt 4, Box 70 
Ringgold GA 30736 

Hard Disk to Buy 

I was quite amused to read that 
manufacturers are unable to understand 
why small hard disks aren't selling as ex- 
pected. (See "Winchester 8-inch Drives 
Off to Slow Start," December 1980 "BYTE- 
LINES," page 214.) Perhaps the reason 
could be the typical $5000 to $8000 price 
tag— more than a little difficult to justify 
to your wife, mother, girlfriend.... 

Besides the normal budgetary prob- 
lems, I have no way to interface a hard 
disk to my Heath H-8 computer, either in 
hardware or software. Another problem 
is that most hard disks are not removable. 
Imagine the added utility of a drive using 
an 8- or 14-inch cartridge, holding about 
20 megabytes, costing $2000, and 
removable (so you can take it to your 
friend's house). Come to think of it, that's 
a good description of a DEC (Digital 
Equipment Corporation) RK05 cartridge 
disk-pack drive. 

John F Priebe 
4804 Mt Airy Rd 
Sylvania OH 43560 

Plot: North by Northwest 

I found John Beetem's article "Vector 
Graphics for Raster Displays" enjoyable. 
(See the October 1980 BYTE, page 286.) 
But, when I read R H Rae's letter, I had to 
respond. (See "Intercepting Raster," 
January 1981 BYTE, page 14.) Beetem's 
vector-generator routine works beautiful- 



ly for its intended purpose. But Rae's 
alternative suggests that there are those 
who could profit from a little "compuser- 
vation" (running faster on fewer bytes). 

The routine I use to drive my Houston 
Instrument Hiplot plotter is a modifica- 
tion of the one that appears in Hiplot 
brochures (it is actually Algorithm 162 by 
Fred G Stockton; Collected Algorithms 
from ACM, 1963). I offer it in a minimal 
BASIC as Houston Instrument did. It 
assumes that the PRINT statement goes to 
the Hiplot, which ignores all characters 
except "p" thru "w," and "y" and "z." "p" 
means move the pen one increment (0.005 
inch) north, "q" northeast, "r" east, and 
so on to "w" meaning northwest. 

10 A$= "rqvwpsvupqpwtstu" 

20 INPUT X,Y 

30 PRINT"z":REM PEN DOWN 

COMMAND 
40 GOSUB 100 
50 PRINr'y":REM PEN UP 

COMMAND 
60 GOTO 20 
70 REM *** VECTOR GENERATOR 

SUBROUTINE *** 
80 REM THIS SUBROUTINE DRAWS 

THE BEST STRAIGHT 
90 REM LINE FOR A COORDINATE 

CHANGE OF (X) AND (Y) 
100 1 = 1: IF X<0 THEN X- -X: 1 = 3 
110 IFY<0THEN Y=-Y:I = H-4 
120 IF X< Y THEN T = X: X = Y: Y = T: 

I = I-h8 
130 E=-X/2: C = 
140 IF OX-.5 THEN RETURN 
150 E = E + Y: IF E>0 THEN E = E-X: 
PRINT MID$(A$,I + 1,1): 
GOTO 170 
160 PRINT MID$(A$,I,1) 
170 C = C + 1: GOTO 140 

This routine is marvelous; no 
multiplications and only an avoidable 
right shift in line 130 (the entire routine, 
including the array and double-precision 
variable storage, requires less than 130 
bytes of 8080 code). 

The byte miser in me demanded that I 
understand this routine. When I found its 
logic as simple as the routine, I couldn't 
resist configuring it for screen graphics 
and animation, turning a printer into a 
plotter, and tackling the awesome task of 
massaging my plotter into a super printer. 

If it is not too late, Mr Rae, you might 
consider using Stockton's algorithm for 
your commercial graphics product. 

William A McWorter Jr 
Mathematics Department 
Ohio State University 
Columbus OH 43210 
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SUPERBRAIN QD 

VS. 
SUPERBRAIN 

the two top microcomputer contenders 



When you decide to buy a microcomputer system, 
it usually gets down to one model versus another. 
Will it be the SuperBrain from Intertec. . .or one of 
those other models from Intertec's competitors? 
Well, there's really not much of a choice in the 
price/performance competition. The SuperBrain 
wins hands down! And it's a pretty tough contender 
If reliability, factory support and nationwide service 
are important to you. So what do you do? Choose 
our SuperBrain just because you know it's best? 
Or keep waiting for someone to announce some- 
thing better? 

WAIT NO LONGER... 

It wasn't enough that our SuperBrain had such 
standard features as twin double-density disk drives 
with nearly 350,000 bytes of disk storage. A full 
64K of dynamic RAM. A CP/M* Disk Operating 
System which assures compatibility to literally 
hundreds of application packages. A crisp, 12" non- 
glare screen with a full 24 line by 80 column display. 
A full-featured ASCII keyboard with a separate 
keypad and individual cursor control keys. Twin 
RS232 serial ports for fast and easy connection to 
a modem or a printer. Plus, dual Z80 processors 
which operate at 4 megahertz to insure lightning- 
fast program execution. No, it wasn't enough. So 
we changed it. We made it even better! 



ANNOUNCING SUPERBRAIN QD... 

Our new QD model boasts all the features of our 
phenomenally popular SuperBrain with the addition 
of double-sided disk drives. So, for only a modest 
increase in price, you can order your next SuperBrain 
with more than twice the disk storage. But, best of 
all, you can field upgrade the disk capacity of either 
model to a whopping 10 megabytes! Now how's 
that for a choice? 

HOW DID WE DO IT? 

The secret of SuperBrain QD's incredible disk 
storage lies within our new double-density, double- 
sided disk drives. Nearly 750,000 bytes of data 
can be formatted on two specially designed syv 
drives. More than enough to tackle almost any 
serious small business application. Plus, SuperBrain 
QD's 64K of dynamic RAM will handle even your 
most complicated programming tasks. 

Of course, if you really need megabytes instead 
of kilobytes, just add our 10 megabyte Compu- 
Star™ Disk Storage System. It connects in seconds 
and gives you the capability to expand your system 
into a powerful multi-user network with up to 255 
CompuStar terminals. You can add users one at a 
time as you need them. So no matter how much 
your needs expand, your original investment in 
computer hardware Is always protected. 




BUT IS IT RELIABLE? 

Our best salesmen are our present customers. 
Not only have SuperBrain and QD users been 
impressed with the inherent reliability of the sys- 
tems, they tell us that no other microcomputers 
available offer such a unique modular design con- 
cept. Just about the only service tool required is a 
common screwdriver. But of course if you'd rather 
let us do the seivice, our total commitment to product 
and customer support, with service outlets in most 
major cities, will guarantee your satisfaction for 
many years to come. 




The CompuStar^'^ Disk Storage System 

. . . Connects in seconds to either mdel. 



THE DECISION IS YOURS... 

Whether your next microcomputer is the Super- 
Brain or our QD model, you'll be purchasing what 
is becoming one of the world's most popular micro- 
computer systems. And regardless of which model 
you choose, you'll probably never outgrow it because 
you can keep expanding it. 

Call or write us today for more information on 
our full line of microcomputer systems. Ask for our 
"SuperBrain Buyer's Guide" and read why so many 
customers like yourself have made the SuperBrain 
and the SuperBrain QD their top two choices for 
performance, value and reliability. 
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= intertec 
Cdata 
s systems. 



2300 Broad River Rd.. Columbia, S.C. 29210 
(803) 798-9100 TWX: 810-666-2115 



'Regtstaed irademajkol Dtgital Researcti. Inc. 



with 




Vector CCK100, 
$49.80 (1-9) 
for S-100, IEEE696, Motorola Exorciser. 



r You / 

Can Package 
Almost ANY System Faster, 
Have It Look Better, 
& Cost Le««? 

Using one of 
these systems? 

• MULTI-BUS, 

• Motorola 

Exorciser, 

• Rockwell AIM 
65 Expansion, 

• STD-BUS, 

• S-100&IEEE 

696. 
New packaging 
available. 

Vector exclusives; 

Your choice of 

plastic or metal card 

guides, fixed or adjustable 

positioning. Mount connectors or motherboards without special 

hardware or hole 
drilling. Vector 

ships more 
card cages 
and packag- 
ing off-the- 
shelf , than 
any other 
company. 
For expert 
assistance, 
call the 
packaging 
professionals 
in California. 
(213)365-9661, 
outside 
California, 
use our toll- 
free number: 
(800)423-5659. 



Complete as shown. Vector 
CMA3A-20 with modules, 152,00 (1-9) 



.Aventie, Sylmar, C 





BYTE's BOMBworks 

My December 1980 BYTE did not in- 
clude the usual Reader's Service and 
BOMB cards, so here are my December 
BOMB votes. 

My vote for the best article of the year 
is Grady Booch's Micrograph series. (See 
"Micrograph, Part 1: Developing an In- 
struction Set for a Raster-Scan Display," 
November 1980 BYTE, page 64; "Part 2: 
Video-Display Processor," December 
1980 BYTE, page 120; and "Part 3: Soft- 
ware and Operation," January 1981 
BYTE, page 238.) I eagerly awaited my 
January BYTE for the concluding part. 

Mr Booch's design was good, but the 
hardware could have been upgraded for 
better performance. According to my cal- 
culations for the color chip, the Z80 
microprocessor is active only 12% of the 
time with the hardware configuration 
shown. The Motorola spec sheets give a 
better hardware implementation: isolate 
the display memory from the processor 
memory when the display circuitry is ac- 
cessing display memory. Such an ap- 
proach would allow fuller utilization of 
the Z80, as well as remove response-time 
problems from the interface to the host 
computer (ie: lost time when the Z80 is 
locked out by the display). All in all, Mr 
Booch's articles were excellentl 

I had a different opinion of the com- 
peting serials on graphics. Alan Grogono's 
"Graphic Color Slides" articles gave no in- 
sight into the more general problem of 
graphics. (See the November and 
December 1980 BYTEs, pages 126 and 96, 
respectively.) Allen Watson's "A 
Simplified Theory of Video Graphics" 
presented little if any new information on 
either hardware or software. (See the 
November and December 1980 BYTEs, 
pages 180 and 142, respectively.) He 
might as well have referred to some of the 
many articles and books on the television 
signals (eg: the TV Typewriter Cookbook 
or some such). I rate both of these articles 
poor. 

On a more positive note, I enjoyed all 
of the game reviews and would like to see 
more for other software packages. These, 
however, would rate only a good, with 
the exceptions of "On the Road to Adven- 
ture"; "Odyssey: The Compleat Apven- 
ture"; and "Zork and the Future of Com- 
puterized Fantasy Simulations." I rate all 
of these excellent. (See the December 1980 
BYTE, pages 158, 90, and 172, respective- 
ly.) I'd also place Steve Ciarcia's "Com- 
puterized Testing" in that category. (See 
December 1980 BYTE, page 44.) 



16 May 1981 © BYTE Publications Inc 



Circle 424 on inquiry card. 



Circle 420 on inquiry card. ■ 



Hook a Winner 




1 


11- 


IRS 


M 


^^ 


!H)R 





s 


ll.ll> 




s 


r\!K 



• 



« • « 





Data-Ed 

Subsidiary of UDO Corp. 

18 Bridge Street 
Salem, NH 03079 

603-893-2047 
TWX 710-366-0502 



Data-Ed 

18 Bridge Street 

Salem, NH 03079 

603-893-2047 (collect) 

TWX 710-366-0502 (UDOENG SEML) 

Name 

Address 



City, State, Zip. 



(Sale Price good only in Continental U.S.A.) 



Please send me ONE TM-12G MONITOR at the low introductory 

price of $129.00 plus $2.75 shipping. 

(OFFER LIMITED TO ONE MONITOR PER CUSTOMER) 

Please send more information about your low cost custom fit 
Smart printers. 

1^ Check or Money Order enclosed 

□ C.O.D. Orders Accepted. 

□ Bill my-IH VISA-IH Mastercharge 

Card No 

Exp. Date Bank No 

Signature 




(Offer good through 7/1/81) 




Well, to begin with, color graphics. 

j^ RCA's VP-3301 has unique color-locking circuitry that gives 
you sharp, jitter-free color graphics and rainbow-free characters. 

Plus much more: Microprocessor control. Resident and 
programmable character set. Reverse video. State-of-the-art 
LSI video control. 20 and 40 character formats. RS232C and 
20 mA current loop. Six baud rates. Eight data formats. ASCII 
encoding. Light-touch flexible-membrane key switches for 
reliability and long life. CMOS circuitry and a spill-proof, dust- 
proof keyboard for hostile environments. 

The VP-3301 can be used with a 525-line color or monochrome 

monitor or a standard TV set through an RF modulator.** It 

serves a wide variety of industrial, educational, business and 

individual applications including communication with time 

sharing and data base networks such as those provided by 

Dow Jones News/Retrieval Service, CompuServe and Source. 

All this— for the low price of $369. And it's made by RCA. So 

get the whole story about the surprising VP-3301 today. Write 

RCA Microcomputer Marketing, New Holland Avenue, 

Lancaster, PA 17604. Order toll-free: 800-233-0094. 



** Model VP-3303 with buUl-ln RF modulator-S389. 

•Suggested user price. Monitor and modem not Included. 
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I want to compliment BYTE's Produc- 
tion Director, Nancy Estle, on the layout 
of BYTE. BYTE articles generally manage 
to stay in one piece, rather than starting in 
the front and continuing piecemeal 
throughout the remainder of the maga- 
zine. I would like to see even more 
segregation between articles and adver- 
tising, however. I do not object to the ads, 
in fact I conscientiously read through 
them, hoping that I won't miss any new 
developments. But having to wade 
through the ads to find article continua- 
tions is annoying. 

Arthur Throckmorton 
5657 S Oak St 
Littleton CO 80127 



The CBT Is Dead: 
Long Live the CBT 

In regard to Mr James R Boatright's let- 
ter in the December 1980 BYTE, the 
reported demise of the CBT is somewhat 
exaggerated. (See 'The End of the CBT," 
page 300.) The CBT-IOOID DA A (data- 
access arrangement), though no longer 
available from Bell, is currently manufac- 
tured by Precision Components, Elgin, and 
Terminal Systems, etc. It is available from 
many distributors who are typically listed 
in the yellow pages under 'Telephone 
Equipment & Systems." The CBT is used 
extensively by manufacturers in the 
medical-data field. 

Please be advised, Mr Boatright, you 
need not discard your equipment requir- 
ing use of CBT, CBS, or other types of 
DAA. 

Carl E Osborne Jr 

President 
O & ] Electronics Inc 
4027 Knight Arnold Rd, Suite 105 
Memphis TN 38118 



More on HP-41C 

Congratulations t o BYTE and t o Bruce 
D Carbrey for the excellent article on the 
HP-41C "calcuputer." (See "A Pocket 
Computer? Sizing up the HP-41C," 
December 1980 BYTE, page 244.) With a 
few enhancements, I used the "CODE- 
BREAKER" demonstration-game program 
over the holidays with my grandchildren. 
It is a fine example of the capability of the 
HP-41C. 

Circle 274 on inquiry card. ^-^ 
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Three cards in one! The Mountain Computer CPS MultiFunction Card provides alt the capabilities of a serial interface, parallel ' 
output interface and real-time clock/calendar— all on one card— occupying only one slot in your Apple II®. Serial and Parallel 
output may be used simultaneously from CPS. CPS is configured from a set-up program on diskette which sets the parameters 

such as baud rate, etc.) for all functions contained on the card and is stored in CMOS RAM on the card. Once you have 
.configured your card, you need never set it up again. You may also change parameters from the keyboard with control, 
commands. All function set-ups stored on-board are battery powered for up to two years. "Phantom slot" capability permits 
-assigning each of the functions of CPS to different slots in your Apple without the card actually being in those slots! For 
example, insert CPS in slot #4 and set it up so that is simulates a parallel interface in slot #1 and a clock in slot #7 and leave the 
iserial port assigned to slot #4. CPS's on-board intelligence lets it function in a wide variety of configurations, thereby providing 
software compatibility with most existing programs. "We've put it all together for you"— for these reasons and many more! 

Drop by your Apple dealer and see for yourself how our CPS MultiFunction Card can expaqd the capabilities of your Apple and 



save you a great deal of money as well! 



Calendar/Clock~| ; \ i~: ! 

One second to 99 years I " | 

Battery backed-up i2yearsV"^_ 
Two AA standard alkaline battenej^ 
for back-up (provided) 
Compatible with MCI Apple 
Clock'" time access programs 
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parallel Ofjtput 

Features auto-line te6d Apple 
tabbing, line length, delay after 
carriage return, lower to upper 
case conversion 
•[ Centronics standard— j 
I reconfigurable to other standa rds 
• Status t?it handshaking _ I 



Serial Interface 

• Features auto-line' feed, trahs^ 



+ 



^ Mountain Computer 



r 



I<N, CORPO RATED' 



300 E! PuebTo Scotts Valley, CA 93066" 
(408)438-6650 TWX: 910 598-4504- 



'Apple Clock was the trademark of Mountain Computer Inc. 
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parent terminal mode, Apple "" 
tabbing, line length, delay after 
carriage return, local echo of " 
JDutput characters, simultaneous i 
serial/parallel output, lower to _^ 
upper case conversion, discarding 
of extraneous LFs from serial input 
Uses the powerful' 2651 serial!_i 
PCI chip L! 

16 selectable internal baud rates-^ 
50to19.2Kbaud ;_ 

Half/Full duplex terminal operation 
I/O interface conforms to RS-232C 
Asynchronous/Synchronous ; 
operation 



Aiapie and Apple fl are registered trademarks of Apple Computer lf!ic. 
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Letters ^.^^.^^...^.^.^ 

But just as any program or product can 
be improved, so can any article. It is most 
unfortunate that Mr Carbrey failed to 
mention two important aspects of the HP- 
41C: 

1. The HP-41C continues the use of RPN 
(reverse Polish notation) logic. Since my 
first experience with RPN in the 1960s on 
a Friden CRT desk-top calculator (it used 
RPN well before Hewlett-Packard), there 
has been no question that RPN is the only 
way to go. Not just because it may use less 
keystrokes, but because its logic is unam- 
biguous, straightforward, and simple to 
remember. This is a most important at- 
tribute of theHP-4lCI 

2. Even more important, Mr Carbrey 
failed to mention that all Hewlett-Packard 
programmable calculators, including the 
HP-41C, are supported by an active, in- 
dependent user's organization known as 
the PPC — Personal Programmers Club. 
(Formerly known as the HP-65 User's 
Group.) The PPC has no connection with 
Hewlett-Packard or its Users Library. A 
periodic publication, the PPC Calculator 
Journal, is available to members only. 
Club members have discovered that many 
things can be done with the HP-41C and 



its predecessors. Although some of these 
capabilities are not "supported" by 
Hewlett-Packard, their use can greatly im- 
prove almost any program. The club is 
currently designing a custom ROM (read- 
only memory) to make these features 
available to its members. 

Anyone seriously using the HP-41C 
should join the PPC. To get further infor- 
mation, send a 9- by 12-inch stamped, 
self-addressed envelope with 2 ounces 
postage to Richard J Nelson, Editor/Pub- 
lisher PPC Calculator Journal, 2541 W 
Camden PI, Santa Ana CA 92704. You 
will receive a sample issue of the Journal 
and further membership information. 

B F Wheeler 
22 Wilkins Ave 
Haddonfield NJ 08033 



Chessmate 

In the December 1980 BYTE, John 
Martellaro presented a review of the 
Sargon II chess-playing program. (See 
"Sargon II, An Improved Chess-Playing 
Program for the Apple II," page 114.) He 



states that it is the first chess program he 
has seen that sets a trap. He also says that 
it is the strongest chess program money 
can buy — dedicated chess-playing devices 
included. Does this include the Chess 
Challenger 7 by Fidelity Electronics? 

My Chess Challenger 7 on level 7 
(tournament level) played exactly the 
same game as Sargon II, including the 
trap, through step 12. At step 12, Sargon 
played Nc3-d5 (N/B3-Q5); Chess 
Challenger 7 played Qd2-dl (Q-Ql), My 
response was Qf6-g6 (Q-KN3), at which 
point Chess Challenger 7 conceded the 
game. 

I would like to see an entire issue of 
BYTE devoted to this kind of competition 
between computers. Does BYTE have 
such an issue planned? 

Tom Disque 

Rt 7, Waldrap Or 

Mayfield KY 42066 

No such issue is planned, but we will 
continue to publish reviews of chess pro- 
grams and playing machines as they come 
in to us (hint). (See "The Newest Sargon: 
2.5" in the January 1981 BYTE, page 208.) 

Letters continued on page 268 




TIP'S CaU A.E.I. 



MP's customarily need tx)p quality and senicc within stringent 
budgetary' limits. I^aturally, they call A.E.I. 

.. J'or software, firmware, or hardware; For custom systems 
assistance, connectors, interface boards and serxicc; For 
peripherals, including printers, CRT's, disc dri\es,or modems; For 
as little as one part such as a cable or connector, or as much as an 
entire national computer complex for a multi-branch com|Xiny. 

Item: A.E.I, tests virtually ever^'* item sold, before shipping. 

Item: A.E.I, initializes even' piece of software, and makes a 
copy. Ifyou have a problem, A.^. I. can check to locate the problem 
by using the in-house duplicate, saving you time. 

Item: A.E.I, has in-house expertise on every item offered. 

Item: A.E.I, prices arc competitive with the lowest, no-ser\1cc, 
no in-houRC expertise dealer. 

40% OF ALL A.E.I. SALES ARE TO PUBLIC AND SEMI- 
PUBLIC INSTITUTIONS, 



A partial list** of A. E.I. customers whopu rchascd during Oie last 
miartcr of 1980 includes: University of Nebraska, University' of 
Virginia, U.S. Dept. of Interior, University of Kentucks', University 



of California, Massachusetts Institute of Technology, U.S. Air 
Force, Naval Air DcNclopmcnt Center, Brown University, Univer- 
sit)' of Oregon, University of Utah, Ohio State University, Univer- 
sity of Southern California, California State Dept. of Water 
Resources, University of Michigan, and Princeton University'. 

In the private sector, an equal number of major national 
organizations purchased during the same period. 

You can call A.E.I, too! 

•Wltli our noniial fust Mhli)i)lnf!, wc hu\ c time in test; cx|)ccU(ccl shipment muy 
preclude tcstinj^. 
**.\£J. docs iKit u-ish to iniiJlv ihut uny of tlicsc flncor^f^unl/ations cndoisc .\.E.I., 
merely Uiut A.E.I. Is proiia to hiivc llicm as customers. 



Automated Equipment, Inc. 
18430 Ward Street, Fountain Valley, California 92708 (714) 964-7514 



(Outside ofCalifomla (800) 854-7635) 
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MAKING MINIS OUT OF MICROS. 



Here's the system builder's 
solution for successful computers 
and applications. Push in the CCS 

component. Push in the operating 
software. And push on with your ap- 
plication. CCS systems and compo- 
nents are designed to go together 
quickly, and to keep running reli- 
ably, with a proven return rate of 
less than 1%. 

And you get performance. The 
systems deliver hardware vectored 
interrupts and the capability to inter- 
leave DMA data transfers with rates 
as high as two megabytes per sec- 
ond, plus bank select memory of up 
to 512K bytes. This 8-bit system pro- 
vides single user, multiuser, and 
multitasking capability with ample 
speed to prevent operator waiting or 
loss of incoming real-time data. 

The systems are available with 
CP/M or MP/M operating systems. 
For real-time or multiuser applica- 
tions, the CCS OASIS real-time 
multitasking operating system sup- 
ports re-entrant programs and 
relocatable code modules, with 

Circle 58 on inquiry card. 




Please have a sales representative 
call me. 

O Please send more information on 
CCS Systems and Expansion 
Modules. 



City/State/Zip — 
Phone: ( ) 



California Computer Systems 

250 Caribbean Drive 

Sunnyvale, CA 94086 

(408)734-5811 



facilities for task-to-task communi- 
cation, file protection, time-of-day 
bookkeeping, spooling, task overlay, 
dynamic memory management, 
ISAM file structures and device- 
independent I/O. CCS OASIS in- 
cludes debug, text editing, linkage, 
and file sort utilities; the system 
supports a host of existing lan- 
guages, applications, and utilities 
from a range of vendors. 

Powerful computer systems you 
can configure to your demanding 
requirements quickly, and with con- 
fidence. Choose from a variety of 
systems. Expand with CCS board- 
level modules for memory, disk con- 
trol, high-speed arithmetic, and I/O, 
plus subsystems for floppy and hard 
disk storage. 

If you sell, install, or use com- 
puter systems, you should know 
more about the CCS product line. 
We've got a lot more to tell. Tear 
out and return the coupon for more 
information. Or call. 

CP/M and MP/M are trademarks of Digital 
Research. OASIS is a trademark of Phase One 
Systems. 



Hardware Review 



The Epson MX-80 and 
MX-70 Printers 

Kevin Cohan, Technical Editor 



Small system users soon realize that effective program- 
ming is difficult without hard copy upon which to make 
notes, corrections, and general scribblings. However, 
realization often turns to dismay when the "professional" 
quality printer carries a price tag larger than that of an 
otherwise complete popular disk-based microcomputer 
system. In the past, inexpensive printers (when available) 
have been slow, unreliable, inconvenient (eg: many re- 
quire expensive thermal or electrostatic paper), and 
generally lacking in desirable features. Those users with 
less than $1000 to spend have been faced with a choice of 
such a printer or a refurbished IBM Selectric or Teletype 
ASR33. 

Epson Inchas aimed its two new low-priced dot-matrix 
printers, the MX-80 and the MX-70, squarely at this 
under-$1000 market (see photo 1). Both have features 
normally found only in professional printers that are 
priced accordingly. (Active in the computer printer 
business in Japan for over fifteen years, Epson has also 
supplied print heads and mechanisms for such well- 
known printer manufacturers as Anadex.) 




Photo 1: The Epson MX-70 and MX-80 printers. The MX-70 
(left) is a prototype of the final version which has a tan rather 
than a cream body. 



The MX-80 

The more expensive MX-80 printer has so many 
features that a complete learner's manual accompanies 
the instruction manual. This manual (written by David A 
Lien and published for Epson by Compusoft) guides the 
user through basic setup procedures and also describes 
the less obvious capabilities of the MX-80: it can do much 
more than provide hard-copy listings! 

Measuring 37.4 cm wide by 30.5 cm deep by 10.7 cm 
high (14%o by 12 by A% inches), the MX-80 is not much 
larger in size than a stack of five or six issues of BYTE. It 
has a 9-wire print head that prints 96 ASCII (American 
Standard Code for Information Interchange) characters 
with lowercase descenders and 64 graphics characters on 
a 9 by 9 dot matrix, as shown in listing 1. The print head 
has an estimated life of over 50,000,000 characters, and it 
can be easily replaced. Print speed is 80 cps (characters 
per second) bidirectionally, and a long-life print ribbon is 
contained in an easily removable cartridge. 

External features (shown in photo 2) include a metal 
paper-guide rack, manual paper-advance knob, power 
switch, Centronics-type 36-pin cable connector, three 
control pushbuttons, and four green indicator LEDs 
(light-emitting diodes). In addition, the MX-80 has a 
tractor-feed paper mechanism and can use three-ply 
paper (original and two carbon copies). The On-Line 
pushbutton toggles the printer between on- and off-line 
modes. The FF (form feed) and LF (line feed) pushbut- 
tons, functional only when the printer is off-line, advance 
the paper by one form (ie: page length) and one line, 
respectively. The distance that the paper advances may 
be changed under software control. 

The four LEDs indicate Power, Printer Ready, No 
Paper, and On-Line. A software-controllable buzzer is 
located inside the printer case and is activated by a reed 
switch on the paper guide when the printer runs out of 
paper. A self-test mode may be activated by turning the 
printer on while depressing the LF pushbutton; in this 
mode, all characters provided by internal software are 
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Memory — you never seem to have quite 
enough of it. 

But if you're one of the thousands of Apple 
owners using the SoftCard, there's an economical 
new way to expand your memory dramatically 

16K0HAPIUG-INCARD. 

Microsoft's new RAMCard simply , ^ 
plugs into your Apple \lf and adds 16k 
bytes of dependable, buffered 
read/write storage. 

Together with the SoftCard, | — 
the RAMCard gives you a 56k , 

CP/M^^ system that's big enough i 

to take on all kinds of chores that j 

would never fit before (until now, 
the only way to get this much 
memory was to have an Apple 
Language Card installed). j. 

GREAT SOFTWARE: | 

YOURS, OURS,OR THEIRS. % 

With the RAMCard and > 

SoftCard, you can tackle large- U 

scale business and scientific I 

computing with our COBOL and | 

FORTRAN languages. Or greatly f 

increase the capability of CP/M | 



-All 



.l\±\ 



n 






applications like the Peachtree Software account- 
ing systems. VisiCalc^"^ and other Apple software 
packages can take advantage of RAMCard too. 

And RAMCard gives you the extra capacity to 
develop advanced programs of your own, using the 
SoftCard and CP/M. Even with the RAMCard in 
place, you can still access your ROM BASIC 
and monitor routines. 

f JOIN THE SOFTCARD 

^ FAMILY. 

The RAMCard is just the 
latest addition to the SoftCard 
family — a comprehensive sys- 
tem of hardware and software 
that can make your Apple more 
j versatile and powerful than you 
I ever imagined. 

I Your Microsoft dealer has all 

I the exciting details. Visit him 
I soon, and discover a great idea 
that keeps getting better. 
Microsoft Consumer 
Products, 400 108th Ave. N.E., 
Suite 200, Bellevue, WA 98004. 
(206)454-1315. 
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Photo 2: Control panels for the Epson MX-70 and MX-80 printers. Photo 2a shows the FEED (paper feed) button and the green Power 
LED (light-emitting diode) on the MX-70. Photo 2b shows the control panel of the MX-80, which has Power, Ready, No Paper, and 
On-line LEDs, and On-line, FF (form feed), and IF (line feed) buttons. 
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Name 


graphics, Japanese 


Epson MX-80 


Katakana set, special 




characters for the US, 


Use 


England, France, and 


Dot-matrix impact 


Germany; prints an 


printer 


original and up to two 




carbon copies; pro- 


Manufacturer 


grammable tabs; 


Epson America Inc 


replaceable print head; 


23844 Hawthorne Blvd 


and a long-life ribbon 


Torrence CA 90505 


cartridge 


(213) 378-2200 






Additional Hardware 


Dimensions 


Interface card needed 


37.4 cm wide by 30.5 


for Apple II 


cm deep by 10.7 cm 




high (14%o by 12 by 


Documentation 


^% inches) 


MX-80 Users Manual 




by David A Lien, 22 


Price 


by 28 cm (SVi by 11 


$645 


inches), about 100 




pages 


Features 




Prints 96 ASCII and 


Options 


64 graphics characters 


TRS-80 cable (about 


in a 9 by 9 dot matrix 


$25); Apple II interface 


(lowercase letters have 


card with cable (about 


descenders); 80 cps 


$110); IEEE-488 or 


bidirectional print 


serial interface (about 


speed with end-of-line 


$65 each); serial inter- 


seeking function (in- 


face with 2 K-byte 


creases average print 
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paper mechanism; 
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prints TRS-80 


$100) 



repeatedly printed out to test the operation of the print 
head, ribbon guide, and motor mechanisms. 

Internally, the MX-80 is a truly intelligent printer that 
incorporates its own microprocessor: an Intel 8049 single- 
chip 8-bit processor with 2 K bytes of masked ROM 
(read-only memory), 128 bytes of programmable 
memory, and twenty-seven I/O (input/output) lines. 
This microprocessor coordinates the internal logic and 
controls the two precision stepper motors. One motor 
moves the print head, while the other advances the 
paper. The microprocessor is aware of the position of the 
print head at any given moment and actively seeks the 
shortest means of travel to the next print position. This 
feature, in combination with the bidirectional printing 
capability, constitutes the logical-seeking function, which 
increases the effective printing speed and minimizes head- 
travel time to reduce head wear. 

Several options may be selected via two internal DIP 
(dual in-line pin) switches; these include auto line-feed, a 
full TRS-80 graphics set or a Japanese Katakana character 
set, and special characters for the US, England, Ger- 
many, and France (see listing 2). This last feature allows 
the printing of umlauts, accented letters, and other 
characters that are generally unavailable on personal 
computer printers. 

Under software control, the user may select one of 
three print densities: 2, 4, or 6.5 characters per centimeter 
(5, 10, or 16.5 characters per inch), which results in 40, 
80, or 132 characters on a line. Line spacing (ie: the 
distance the paper advances when a line-feed code is 
transmitted) has a default value of 0.423 cm (% inch), but 
it may be set from 0.035 cm (^i inch) to 3.00 cm (1% 
inch) in increments of 0.035 cm (%! inch) — the distance 
between two wires on the print head. This presents some 
interesting possibilities. 

The number of lines per form defaults to sixty-six but 
may be set at any whole number less than that. The user 
may specify up to sixty-four vertical tabs per form and up 
to 112 horizontal tabs per line. An emphasized character 
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TRANSFER YOUR DATA 

INTO 



HARDCACH 



ITM 



THE HARDCACHE SUBSYSTEM : 
^ 30 Megabytes [Formatted] Winchester Disk 
Average access time 48 milliseconds 

4~ Cartridge tape drive provides: 

Complete backup in under 10 minutes 
File save/reload 
Software distribution 

'j ^ S-1 00 Bus Intelligent Interface Card 

DMA or programmed I/O data transfer 

„: Disk throughput optimizer 

i Bootstrap ROM - switch selectable 
1^ Time of day clock - battery powered 

H^ Compatible with 

1-1 A R D C A C II B ^H/ECTOR GRAPHICS 

_.^-— rr ^^^■Bniorth STAR and Other 

-i 00 based computer systems 

. Installs on any CP/M or 
i;|VIP/M system* 

KP/ft^arid MP/M ate mglttered Iroderridrki ol Olgltai Rdseotch. 




EXECUTIVE SYSTEMS, INC. 

15300 Ventura Boulevard 
Sherman Oaks, California 91403 
(213) 990-3457 



T "' 
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Listing 1: ASCII character set as printed on the Epson MX-80 (figure la) and the MX-70 (figure lb) low-cost printers. Note the lack of 
descenders on lowercase letters in the MX-70 example. 
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Listing 2: The MX-80 has several user-selectable font options, including graphics characters that are TRS-80 compatible (2a), Japanese 
Katakana (2b), and special characters for the US, England, France, and Germany (2c). 
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mode (where each character is overprinted a second time) 
and a boldface mode (where the paper is advanced 
0.0118 cm [1/216 inch] before overprinting) are also 
available (see listing 3). The printer slows to 40 cps in 
these special modes. 

For a cost of about $650, this is more printer for the 
money than any other available. 

The MX-70 

Similar in appearance to the MX-80, but with fewer 
features, the MX-70 is available for about $200 less (sug- 
gested retail price, $449). A 7-wire print head produces 
characters on a 7 by 5 dot matrix at a rate of 80 cps, but 
the unit does not offer the bidirectional logical-seeking 
capabilities of the MX-80. The MX-70 has only one green 
LED for power indication and only one general paper- 
advance (line feed that repeats if held down) pushbutton. 
The MX-70 uses the same self-test mode as the MX-80. 

Internal jumpers select one of two character sets and 
auto-line-feed on or off. The MX-70 may be ordered with 



either the Japan/USA or the England/Germany special 
character set in ROM. The user may software-select 40 or 
80 characters per line, or a high-resolution graphics mode 
where binary bit images are directly printed on a 480 by 7 
dot per line matrix (ie: the user can print any combina- 
tion of dots within this graphics density). Line spacing 
may be from 0.035 cm to 3.00 cm (^72 inch to V%2 inch). 
The ability to advance the paper by the distance between 
two wires on the print head, combined with the high- 
resolution graphics mode, gives the user an effective 
resolution of 480 by 792 dots per standard form. The ac- 
tual form length may be set from 0.424 cm to 51.2 cm (% 
inch to 20y6 inch). 

If it seems strange that the MX-70 offers bit-map 
graphics and the MX-80 doesn't, it will be no surprise for 
you to learn that by the time this article is printed, Epson 
will be offering a retrofit option on the MX-80. For about 
$100, this option will give the MX-80 bit-mapped 
graphics at either 480 or 960 dots per line: the latter den- 
sity is twice that of the MX-70. 
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In this age of runaway inflation. 



Look what $795* will buy 




The HIP AD 
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The ideal input device for the small 
system user. 
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Available with stylus or optional cursor. 




Inexpensive Input to your computer 

The HIPADTM digitizer can be used for both converting graphic information into 
digital values and as a menu. Utilizing either the stylus or the optional cursor, the 
operator can input graphic data into the computer by locating individual points on 
the digtizers 11" x 11" (28cm x 28cm) active area. In the "stream mode" a contin- 
uance of placements of coordinate pairs may be input. 

Not a i<it, the HIPAD'^m comes complete with both RS-232C and parallel interfaces 
and has its own built-in power source. The origin is completely relocatable so coor- 
dinates may be positive or negative for a true reference value and oversized mater- 
ial may be input by simply resetting the origin. 

Accurate positional Information, free form sketches, 
even keyboard simulation 

All can be entered using the multi-faceted HIPADTm digitizer. Its capabilities and 
low price make the UL listed HIPAD'''m a natural selection over keyboard entry, inac- 
curate joysticks, or expensive approximating light pens. It's perfect for inputting 
isometric drawings, schematics. X-rays, architectural drawings, business graphs, 
and many other forms of graphic information, as well as creating your own graphics. 

Use It with Apple ir^ , TRS-80 Level W^^, PET^^ or other 
popular computers 

The HIPAD'sTM built-in RS-232C and parallel 8 bit interfaces make it all 
possible. (For Apple II order DT-11A, for TRS-80 or PET order DT-11). 
Furthermore, you get English or metric scaling, data format (Binary/BCD/ASCII), 
selectable baud rates, and resolution of either .005" or .01 ". 

For complete information contact Houston Instrument. One Houston Square, Austin, Texas 78753. 
(512)837-2820. For rush literature requests, outside Texas call toll free 1-800-531 -5205. For technical 
information ask for operator #5. In Europe contact Houston Instrument, Rochesterlaan 6, 8240 Gistel, 
Belgium. Telephone 059/27-74-45. 



Available with optional display. 



*U.S. Suggested retail price 



TM HI PAD is a trademark of Houston Instrument 
TRS-80 is a trademark of Tandy Corporation 
APPLE is a trademark of Apple Computer Inc. 
PET is a trademark of Commodore Business Machines, Inc. 

Circle 186 for literature 

Circle 187 to have representative call 
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A Major Breakthrough 
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The System 2800 is the next logical step in the 
continuing line of innovative products from the 
Systems Group. 

Unbeatable S-100 Memory Boards 

First was the development of the DMB6400 
series of S-100 Memory boards featuring the 

innovative Bank 
Select switching 
technique. This 
enables users to 
software select 
up to four totally 
independent 
memory banks 
per board. 

The 2nd Generation 

Then came the 2nd Generation of IEEE S-100 
COMPATIBLE Z80 PROCESSORS, FLOPPY DISK 
CONTROLLERS and SERIAL I/O BOARDS. Each 
has been designed for single user, multi-user or 





network operating systems 
such as CP/M®, 
MP/MTM, CP/Net^M 

and OASISTM. 

The Next 
Logical Step ... 

We challenged our design team to create an 
innovative yet competitive system utilizing our 
existing line of field proven, dependable S-100 
boards. The result: a highly reliable, quality built, 
state of the art microcomputer that gives you 
the cost/performance edge you need to be a 
leader in your field. 

The System 2800 comes with a choice of 
operating systems: CP/M with an enhanced 
CBIOS for single user systems and either MP/M 
or OASIS for multi-user, multi-tasking systems. 
MP/M is available with either a standard or 

CP/M MP/M and CP/Net are trademarks of Digital Research 
OASIS is a trademark of Phase One Systems 
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enhanced XIOS. The CP/M based System 2800 
provides improved diagnostic reporting capability 
and increased sector sizes of 1024 bytes yielding 
disk performance throughput Increases up to 
400% over standard unblocked systems. 

The enhanced multi-user, multi-tasking MP/M 
based System 2800 provides the same advanced 
features as CP/M. In addition, this interrupt 
driven implementation can offer performance 
throughput increases up to 2000% thru 
extensive disk buffering for applications 
requiring a large number of disk accesses. 

Also available is the OASIS operating system 
with ISAM files, automatic record locking and 
mu/tfp/e-user print spooling. 

All operating systems are available in either 
floppy or hard disk configurations. The disk 
drive selection includes single or double sided, 
double density 8-inch floppies with up to 2.52 
megabytes of formatted storage per system, 
expandable to 5.04 megabytes, and an 8-inch 10 
megabyte Winchester hard disk. 



Cost Effective Reliability 

Dealers, OEM's and System Integrators share 
many common needs. Not the least of these is 
dependable products. That's why we back our 
System 2800 with our established reputation for 
high quality products, superior support, prompt 
and courteous service, and a one-year warranty. 

Take the next logical step. See your nearest 
computer dealer, or contact us for the complete 
story on our S-100 family of board products and 
enhanced systems. 



Systems 



Group 



A Division of MEASUREMENT systems &w controls 

incorporated 

1601 Orangewood Ave. 

Orange, Calif. USA 92668 

(714) 633-4460 TWX/TELEX: 678 401 TAB IRIN 



For International Sales Inquiries contact: SIGMA INTERNATIONAL, INC., P.O. 
Box 1118. Scottsdale, AZ 85252 USA (602) 994-3435 / Telex 165 745 Sigma 

See us at booth 5001, NCC show, Chicago, May 4-7, 1981. 
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high-resolution 


Epson MX-70 


graphics mode. 




replaceable print head. 
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and long-life ribbon 


Dot-matrix impact 


cartridge 


printer 






Additional Hardware 


Manufacturer 


Interface card needed 


See "At a Glance" box 


for Apple II 


for Epson MX-80 






Documentation 


Dimensions 


MX-70 Users Manual 


Same as MX-80 


by David A Lien, 22 




by 28 cm (81/2 by 11 


Price 


inches), about 80 


$449 


pages 


Features 
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special character sets 


feed paper mechanism; 
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(about $25); Apple II 
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(about $110) 



Some things are just 
naturally right. 



tiny 




c 




tiny-c is a structured programming language designed to 
allow you to focus attention on the problems you want to 
solve — rather than the language you're using to solve it. With 
tIny-c you can expand your horizons far beyond the limits of 
BASIC. tIny-c ONE (interpreter). $100- includes Owner's Manual 
plus wide choice of media, source code. It's still the beststruc- 
tured programming trainer. Tiny-c TWO (compiler), $250 - 
includes Owner's Manual, CP/M® disk, source code. This 
version puts UNIX® pleasure into your CP/M. 

tiny c associates, P.O. Box 269, Holmdel, NJ 07733 
(201) 671-2296 

^ 9 You'll quickly discover tIny-c is 

T I m^^ naturally right for your language 



€/ 



needs. 

New Jersey residents include 5% sales tax. Visa or Master 
Charge accepted. Include charge plate number with order. 
« CP/M is a trademark of Digital Research. Inc. 
^ UNIX is a trademark of Bell Labs, inc. 
% tIny-c is a trademark ot tiny c associates. 



Listing 3: The MX-80 features five various character modes 
(figure 3a), several of which may be combined to produce dif- 
ferent effects. The MX-VO has only two character modes (figure 
3b), but has a high-resolution graphics mode (not shown) as a 
standard feature. 



3a 

STANDARD CHARACTERS 
BOLDFACE CHARACTERS 
DOUBLE STRIKE CHARACTERS 
COMPRESSED CHARACTERS 

ID i::3 IL...I E^ L„ ^:. haj X 13 'T" fr-a <z: ih-a ^^^ B-i: rp» c:: v r-: B-i: 
3b 

REGULAR CHARACTERS 

e:>-:f-i^hc:«e:c:- C:Ml^R:i^iZ:"rE:F-:S 



[Editor's note: / was very pleased with the quality and 
reliability of both printers, but would like to mention two 
very small complaints. First, the MX-80 has a piercing 
alarm tone that sounds for three seconds whenever it 
receives a ''bell' character. This causes some annoyance 
when the printer is used with an Apple II, which beeps 
during printing errors and causes the Epson printer to 
beep. Second, both printers are so quiet when not work- 
ing (hardly a criticism) and the power-on LED is so small, 
that it is easy to overlook these indications and leave the 
printers on overnight. .. .GW] 

Interfacing 

Both the MX-80 and MX-70 printers communicate 
through an 8-bit parallel port that is available on a 36-pin 
Centronics-type cable connector. Some computers re- 
quire a special interface in order to use the Epson 
printers, but all necessary interface components are 
available from Epson Inc. TRS-80 owners may use the 
standard Radio Shack printer cable, but due to a slight 
difference in connections, only the official Epson cable 
allows the separation of the carriage return and line feed 
characters. This permits the user to underline and 
overstrike characters, a capability that is not possible 
with the Radio Shack cable. Apple users will be glad to 
know that Epson is marketing a special interface card 
with cable that will plug directly into a peripheral slot in 
their computer. However, due to a peculiarity of the Ap- 
ple's video memory, the Apple interface card will not 
transmit ASCII codes greater than decimal 127, thus 
preventing use of the MX-80 graphics set. [Computer 
Comer of New Jersey, 439 Route 23, Pompton Plains NJ 
07444, telephone (201) 835-7080, modifies either the Ep- 
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Atari' &Appl< 
ilc~ software. 



A financial VP in Massachusetts is cutting the time it takes 
to prepare month-end reports from three days to three hours. 

A California company is replacing most of its time-share 
computer service with a personal computer and VisiCalc, 
saving at least $30,CXX) the first year. 

Thousands of other personal computer users are also sold 
on how VisiCalc is increasing their productivity. Besides saving 
time and money, they're simplifying their work and getting 
more information that helps them make better decisions. A 
typical user reaction comes from a New York dentist: 

"VisiCalc has become an integral part of my business'/ 

VisiCalc displays an "electronic worksheet" that auto- 
matically calculates nearly any number problem in 
finance, business management, marketing, sales, engi- 
neering and other areas. The huge worksheet is like a 
blank ledger sheet or matrix. You input problems by 
typing in titles, headings and your numbers. Where 
you need calculations, type in simple formulas 
( + ,— ,X,-J-) or insert built-in functions 
such as net present value and averaging. 
As quickly as you type it in, VisiCalc , 
calculates and displays the results. 

"I am extremely impressed with Visi- 
Calc's capability, flexibility and orderly 
presentation of instructions'/ 

So writes the director of a New York cor- 
poration. He appreciates VisiCalc's powerful 
recalculation feature. Change any number in 
your model and instantly all numbers affected by 
that change are recalculated and new results are 
displayed. You can ask "What if . . 7/ analyzing 

Commodore is a registered trademark of Commodore 
Business Machines Inc., Atari is a registered trademark of 
Atari Inc., Apple is a registered trademark of Apple 
Computer Inc. 

Circle 325 on inquiry card. 



more alternatives and forecasting more outcomes. It really 
increases your decision-making batting average! 

When you finish, you can print a copy of the worksheet just 
as it appears on the screen and/or save it on diskette. 

"I like VisiCalc's ease of use'/ 

That response comes from a Utah businessman using Visi- 
Calc for production forecasts, financial report ratio analysis and 
job cost estimating. Ease of use is VisiCalc's best-liked feature. 
It's designed for a non-programmer, and has an extensive, easy- 
to-understand instruction manual. 

Users also like solving a wide variety of problems with 
VisiCalc . . . and solving them their way. VisiCalc can even 
justify the cost of a personal computer, according to a New 
Hampshire financial analyst: 

"VisiCalc is paying for itself over and ovei^' 

VisiCalc is available for 32k Commodore PET/CBM, Atari 

800 and Apple disk systems. VisiCalc is written by Soft- 

"lik ware Arts, Inc. 

^•ij;^ See VisiCalc at your Personal Software dealer 

s^l^^KS For your dealei^s name, call Personal Software Inc. 

^^ at 408-745-784], or write 1330 Bordeaux Drive, 

— Sunnyvale, CA 94086; 

While there, see our other Pro- 
ductivity Series software: Desktop Plan 
and CCA Data Management System. 
They're like time on your hands and 
money in the bank. 




See us in Chicago at NCC, booth 8S1 



son or the Apple parallel interface cards to allow access 
to the graphics characters on the MX-80 printer. The 
modification is simple— the data-bit-7 line to the printer 
(the line that controls the highest bit of the 8-bit interface) 
is isolated from the interface board and connected via a 
wire to one of the annunciator output bits coming from 
the Apple II game socket. A POKE statement can then 
toggle this line, causing the MX-80 to print either normal 
ASCII characters or Epson graphics.... GW] 

In addition to the standard TRS-80 cable and Apple II 
board/cable interfaces, which are available for both 
printers, the MX-80 will also have the following inter- 
faces: IEEE-488, serial, and buffered serial (which in- 
cludes a 2 K-byte character buffer). Approximate prices 
are given in the MX-80 "At a Glance" text box. 



Conclusions 

• The Epson MX-80, at $645, and the MX-70, at $449, 
both represent an unprecedented level of performance for 
the price. Although the low price of the MX-70 is par- 
ticularly attractive, the added features of the MX-80 
make it worth the extra $200. The most important 
features are the intelligent bidirectional printing (which 
significantly increases the printing speed) and the 9 by 9 
dot matrix for letters (which allows true descenders on 
lowercase letters like "y" and "g" and results in a more 
readable text). 

• Both printers require tractor-feed paper, which limits 
the user's choices (eg: standard letterhead stationery can't 
be used), but also assures precise placement of text on a 
page. And what other low-cost printer prints on ordinary 
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EPSON MX-80 

Price Breakthrough • Coll! 
OkJdotoM-80 $417 

OkidoTo M-82 $617 

OkidotoM-83 $919 

PAPER TIGERS] 




CENTRONICS 




COMPUTERS 




WORTHSTAR """^^ 

Durned and rested - backed by fost worronfy 
service. Find our why our prices, ovolloblllty 
and service moke us the #1 source for the # 1 

5-100 system. Free Qomes disc. 

HRZ-II 64K DD $2595 

HRZII 64K Quod $2995 

HRZ-II 32K DD $2339 

HRZ-II 32K Quod $2669 



ALTOS 





I 



The new leader! Derochobie keyboard, 
extra port, function keys, numeric 
keypad, 24x60, RS-232. built ond bocked 
by ADDS. 



ATARI 

600W/16K $744 



ADDS Viewpoinf 



$589 





TELEUIDEO 






NOW MORE FOR LESS 

ACS'6000-1 5 hos206K RAM. 1 Mg, on floppys. 
6 serial ond 2 porollel ports. Upgrode w/Win- 
Chester hord-disk drives ond tope bock-up. 
Multi-user ot single user prices. 



AC56000-15 



ZENITH 

The oll-in-one computer thot's backed by 
your local Zenlth/Heoth service center. 

Z69 W/46K 2 SIO's $2149 



$4795 



91 2C $729 

920C $759 

950 $949 



We portlclpote in orblrrotlon 
A^ for business and customers 
^^ through the Derter Business 
Dureau of Moricopo County. 
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TERMINALS 



Scottsdale Systems 

6730 E. McDowell Rood #1 03, Scottsdole, Arizona 85257 

^^^ open 8-5 Mon.-Fri. f - - \ 

— (602)941-5856 '==•' 

(We Export) TWX 9 1 0-950-0082 ( IMEC SCOT) 




Soroc IQ 120 


$729 


SoroclQl35 . 


$799 


Hozelrine 1421 


$779 


ZenirhZ-19 


$769 


ADM-31 


$1095 



MORE PRINTERS 



HIGH SPEED 

Anodex 9500/9501 $1295 
Doro South DS- 180 . $1395 
JISIODosic $1495 



LETTER QUALITY-::- 



Dioblo 630 
NEC 5510 
NEC 5520 



$2289 
$2689 
$2945 



(•Prices include Troctors) 



ORDERING 

Moil-Order Only 

2% cosh discount included / charge cords odd 2%. Prices subject to 
change, product subject to availability. Arizona residents odd 5%. 
F.O.D. Scottsdale. 0-20% restocking fee for returned merchandise. 
Warranties Included on oil products. 
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How to tell if it's a White Computer. 



(Users 2 through 16 — multiuser expansion 
with high performance through distributed 
processing.) 

Look for a single user CP/M® system that ex- 
pands to multiuser configurations economically. 

Looiv for independent 6 MHz Z80B-based User 
Modules with 64Kof RAM memory, each module 
with a port to the user terminal capable of handling 
baud rates of up to 38K under program selection. 
Look for high-speed block data transfers from user 
modules to the Global Processor for disk storage. 
That way, CP/M programs run independently for 
each user. Fast. And each users's station acts just 
like the fastest standalone system — no delays, no 
waiting for other users. 

Look for a Z80-based Global Processor for disk 
and tape I/O that transfers data from disk to user 
modules at the data transfer rate of the peripheral 
device. And a controller that handles as many as 8 



SMD disk drives for up to 528 megabytes of hard 
disk storage, plus up to four 8" floppies, plus op- 
tional streaming tape backup. 

And look for a Z80-based General I/O Processor 
that supports up to eight printers — with 64K bytes 
of independent buffer memory. 

That's part of howyou tell if it's a White Com- 
puter. There's a lot more. Here's a number and 
address for more information. 

CP/N is a registered trademark of Digital Reseach. 

Z80, Z80A, Z80B are registered trademarks of Ziiog Corporation. 

White Computer Company A 1876 Industrial Way 
Redwood City, California 94Q63 A 415 364 7570 

Circle 433 on inquiry card. 
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Computer Generated Graphics 
Made Simple 

Zgrass is an exciting user-oriented language 
developed for real time interactive graphics. 

Zgrass software includes a full screen text editor; 
point, line, box, ellipse, pattern display and fill 
graphics routines; full math capabilities; full string 
manipulation and array capabilities; both interpre- 
tive and compiled modes of execution. 

• The Datamax "^ UV-1 is the only advanced graphics 
system featuring the Zgrass language. 

• Using much of Bally's^ commercial video game 
electronics, the UV-1 shares the same reputation 
for ruggedness and reliability. 

• 64K bytes of memory (16K EPROM, 16K screen 
RAM, 32K user RAM). 

•Z80 microprocessor; floating point math pro- 
cessor; custom videographics processor; custom 
input/output processor with 4 A/D converters and 
3 channel sound synthesizer. 

• 320x202 2 bit/pixel screen; 256 display colors. 

• Outputs for RGB and legal, recordable NTSC 
video. 

• Interfaces for graphics tablet, disc drive, joystick 
controllers, audiotape, RS-232 ports. 

• Complete CAI self teaching lesson package. Ideal 
for education. 

EXPLORE THE WORLD OF ZGRASS^ GRAPHICS. 
UV-1 by Datamax.® For more information, contact 



clacamaxinc. 

350 NORTH ERIC DRIVE 
PALATINE, ILLINOIS 60067 

(312) 991-7410 



■I 




i 



paper (as opposed to thermal or electrostatic) and pro- 
duces an original as well as up to two carbon copies by 
using multiple-ply paper? This ability, due to the fact that 
both are impact printers, is of particular interest to small 
business users. 

In addition, the print head can be changed (recom- 
mended after 50,000,000 characters) by the owner, at a 
cost of about $30. A quieter print head (5 dB quieter than 
the standard head during printing) is available for about 
$40. Like the standard replaceable print head, it can be 
installed by the user. 

• Although the MX-70 and the MX-80 share many 
features, each has its own graphics option. The MX-70 
has bit-mapped graphics that permit control over any dot 
in a 480 by 7 dot array, one 7-dot column at a time. The 
MX-80, on the other hand, has the same graphics set as 
the TRS-80, and an option for bit-map graphics. 

• Epson America is beginning to enter the US market 
and has already begun to train many of its distributors 
and dealers to act as authorized service centers. The three 
Epson factory centers, located in Dallas, San Francisco, 
and Great Neck, New York, also provide service — a ma- 
jor consideration when investing in a unit that is 
mechanical as well as electronic in nature. (The unusual 
potential of these machines to do more than simple print- 
ing has also led to the founding of an independent Epson 
Users' Group. For more information, contact Frank 
Harden, Epson Users' Group, c/o 1017 Trollingwood Ln, 
Raleigh NC 27604.) 

• Both the Epson MX-80 and MX-70 offer a variety of 
features at a price well below that of any comparable 
printer on the market. These features, the reputation of 
Epson, and the thorough engineering that is apparent in 
the two units, allow me to recommend these printers to 
any personal computer owner. ■ 
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TRS-80* Model I Computer Owners . . . 

Double-density storage. 
It's really here! 



Here at Percom. And your authorized Percom dealers. 

And double-density storage is here in a big way. Because now 
you can choose from three different levels of mini-disk systems — 
all double-density rated. 

And get the storage that precisely meets your application 
needs. ^ 

Not to mention the service and quality that's made Percom the 
industry leader. 



Although rated for double-density operation, all 
levels of Percom drives work equally well in single- 
density applications. 

You can operate these drives in ordinary single- 
density format using TRSDOS* Percom OS-80™ 
or any other single-density operating system. 

Or, you can add a Percom DOUBLER™ to your 
Tandy Expansion Interface and store data and 
programs in either single- or double-density 
format. 



Under double-density operation, you can store 
as much as 350 Kbytes of formatted data — de- 
pending on the drive model — on one side of a 
five-inch minidiskette. That*s four times the 
capacity of standard 35-track Model I mini- 
disks, almost 100 Kbytes more than the capacity 
of the eight-inch IBM 3740 format! 

Available in 1-, 2- and 3-drive configurations in 
all three model lines, Percom faumed-in, fully- 
tested drives start at only $399. 





TFD.40™ Drives 

TFD-40 Drives store 180 Kbytes (double-density) or 
102 Kbytes (single-density) of formatted data on one 
side of a 40-track minidiskette. Although economical- 
ly priced, TFD-40 drives receive the same full Percom 
quality control measures as TFD-100 and TFD-200 
drives. 



TFD-100™ Drives 

TFD-100 drives are ''flippy" drives. You store twice 
the data per minidiskette by using both sides of the 
disk. TFD-100 drives store 180 Kbytes (double- 
density) or 102 Kbytes (single-density) per side. 
Under double-density operation, you can store a 70- 
page document on one minidiskette. 



TFD-200™ Drives 

TFD-200 drives store 350 Kbytes (double-density) or 
197 Kbytes (single-density) on one side of a minidis- 
kette. By comparison, 3740-formatted eight-inch 
disks store only 256 Kbytes. Enormous on-line stor- 
age capacity in a 5" drive, plus proven Percom 
reliability. That's what you get in a TFD-200. 




TheDOUBLER™ — This proprietaiv 
adapter for the TRS-80* Model I com- 
puter packs approximately twice the 
data on a disk track. 

Depending on the type of drive, you 
can store up to four times as much 
data — 350 Kbytes — on one side of a 
minidiskette as you can store using a 
Tandy standard Model I computer drive. 

Easy to install, the DOUBLER merely plugs into the disk 
controller chip socket of your Expansion Interface. No rewir- 
ing. No trace cutting. 

And because the DOUBLER reads, writes and formats 
either single- or double-density disks, you can continue to 
run all of your single-density software, then switch to dou- 
ble-density operation at any convenient time. 

Included with the PC card adapter is a TRSDOS*- 
compatible double-density disk operating system, called 
DBLDOS™, plus a CONVERT utility that converts files and 
programs from single- to double-density or double- to sing- 
le-density format. 

Each DOUBLER also includes an on-card high- 
performance data separator circuit which ensures reliable 
disk read operation. 

The DOUBLER works with standard 35-, 40-, 77- and 
80-track drives rated for double-density operation. 

Note. Opening the Expansion Interface to install the 
DOUBLER may void Tandy's limited 90-day warranty. 

Free software patch with drive purchase. This software 
patch, called PATCH PAK,^" upgrades TRSDOS* for single- 
density operation with improved 40- and 77-track drives. 



Quality Percom products are available at authorized dealers. Call toll free 
1-800-5 27 -159 2 for the address of your nearest dealer or to order directly from 
Percom. In Canada call 519-824-7041. 

™ trademark of Percom Data Company. Inc. ^"^^^ ^"'^ specifications subjeet To change without notice. 

.■nark of Tandy Radio Shack Corporation which has no relationship to Percom Data Company. 



PEFQOM 



PERCOM DATA COMPANY. INC. 

211 N KlRBY • GARLAND TX • 75042 
(214)272-3421 

Circle 322 on inquiry card. 
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Extended Color BASIC for the 
TRS-80 Color Computer 



Stan Miastkowski, Technical Editor 



Inexpensive and easy-to-use color 
graphics have been the goal of per- 
sonal computer makers for a number 
of years. Although graphics have 
been available, they've been neither 
inexpensive nor easy to use. Many of 
the systems currently on the market 
require the skills of an experienced 
machine-language programmer in 
order to generate high-resolution 
graphics. Some manufacturers have 
simplified the process; but, for the 
most part, generating a full-color 
graphics display is still a tedious exer- 
cise. 

Radio Shack has released the first 
frw/y easy-to-use and inexpensive sys- 
tem that generates full-color graphics. 
Extended Color BASIC is available 
for the TRS-80 Color Computer and 
was developed by Microsoft. In fact, 
the message: 

EXTENDED COLOR BASIC 1.0 
COPYRIGHT (C) 1980 BY TANDY 
UNDER LICENSE FROM MICRO- 
SOFT 

appears when you turn the Color 
Computer on. Extended Color BASIC 
is fast, memory-efficient, and so well 
designed that anyone (even children) 
can create graphics shapes in a few 
minutes. Best of all, it's fun to use and 
has features that advanced program- 
mers will appreciate. 



Getting Into Graphics 

If you have a TRS-80 Color Com- 
puter, you can add Extended Color 
BASIC for $99. The computer must 
be returned to Radio Shack for the 
modification. Extended Color BASIC 
also requires 16 K bytes of program- 
mable memory, which, if you don't 
already have it, adds $119 to the price 
of modification. The complete Ex- 
tended Color Computer sells for 
$599. You'll still need a color moni- 
tor — although the family television is 
still the most popular alternative. 



Radio Shack has 
released the first easy- 
to-use and inexpensive 
system that generates 
full-color high- 
resolution graphics. 



Graphics Modes 

Extended Color BASIC has five 
distinct graphics modes avail- 
able — two low-resolution, two 
medium-resolution, and one high- 
resolution (see table 2). The low- and 
medium-resolution modes each offer 
a choice of two-color or four-color 
modes. When memory space is at a 
premium, the two-color modes are 



handy for space conservation. The 
high-resolution mode has only a two- 
color mode available. Entering any of 
the five graphics modes is simple — a 
PMODE command is the first line of 
any graphics program. The command 
is followed by the number (0 thru 4) 
of the graphics mode you wish to use. 
Even though the size of the graph- 
ics blocks (or pixels) differ widely in 
the three main graphics modes, all 
points are plotted on a 256-by-192 
grid (49,152 points). This greatly 
simplifies matters if you decide to 
modify any program that uses the 
graphics modes — if you change the 
resolution, you don't have to change 
the parameters of the graphics com- 
mands. 

Color Combinations 

The TRS-80 Color Computer has 
available a set of nine colors (see table 
3). It's interesting to note that the 
powerful Motorola 6847 Video 
Display Generator, a key component 
in the Color Computer, has the 
capability of displaying a very large 
number of distinct shades. It's possi- 
ble to take a look at them by turning 
on the computer, waiting for the Ex- 
tended Color BASIC message to ap- 
pear, and then rapidly turning the 
computer off and on. 

Attempting to figure out the color 
combinations available in each of the 
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CIRCLE (x,y), r, c, /7w, start, end 


nSc Searches for nth occur- 


(1 thru 5), volume, note duration, 


Draws a circle, partial circle, or 


rence of character c, 


tempo, and pause. It also allows 


ellipse. 


X Extends line. 


the execution of substrings and 


X is the x-coordinate of the 


SHIFT Escape from subcom- 


will handle the specification of 


circle's centerpoint. 


mand. 


sharps and flats. 


y is the y-coordinate of the 


n SPACE Moves cursor n spaces 




circle's centerpoint. 


to the right. 


PMODE mode, start-page 


r is the radius of the circle. 


n Moves cursor n spaces 


Selects the graphics mode and 


Each unit is equal to one 


to the left. 


the memory page on which a 


graphics point on the 




program starts. 


screen. 


GET start point— endpoint. destination. G 


Mode is the graphics mode (0 to 


c is a number (0 to 8) which 


Places the graphics contents of a 


4). The default value is 2. 


specifies the color of the 


specified rectangle within a specified 


Start-page is the number of the 


circle. The number must 


array. 


graphics page (1 to 8) on which 


be one of those specified 


startpoint Is the coordinate of the 


the program will start. 


for the mode/color set 


upper-left corner of a 




combination. If this value 


rectangle on the 


PSET {x,y,c) 


is omitted, the fore- 


screen. 


Turns on selected graphics points. 


ground color defaults to 


endpoint is the coordinate of the 


X is the position on the x-axis. 


the previously specified 


lower-right corner of 


y is the position on the y-axis. 


color. 


the same rectangle. 


c is the color of the dot (0 to 8). 


/7w is the height/width ratio 


destination Is the name of a pre- 




of the circle (from 1 to 


defined array that will 


PRESET (x,y) 


255). If it's omitted, 1 (a 


store the contents of 


Turns off graphics points which 


perfect circle) is used. 


the rectangle. G tells 


were turned on by the PSET 


start is the starting point of the 


the computer to store 


command. 


circle (from to 1). This is 


the rectangle's con- 


X is the coordinate on the x-axis. 


optional and if omitted, 


tents with full graphic 


y is the coordinate on the y-axis. 


is used. 


detail. 




end is the endpoint of the cir- 




PUT startpoint— endpoint, source, action 


cle (from to 1). If it's 


LINE {x1,y1)—{x2,y2), a,b 


Places the graphics contents of a 


omitted, 1 is used, 


Draws (or erases) a line between 


rectangle stored in an array by the 




two specified points. Also draws a 


GET command at a specified posi- 


COLOR foreground, background 


box using the coordinates as the 


tion. 


Sets the foreground and back- 


opposing corners. 


startpoint is the coordinate of the 


ground screen colors within limits 


x1,y1 is the starting position of the 


upper-left corner of the 


specified by the mode/color set 


line. 


rectangle. 


combination. 


x2,y2 is the endpoint of the line. 


endpoint is the coordinate of the 


foreground is a color code (0 to 


a is either PSET or PRESET. 


lower-right corner of the 


8). 


b is either B (for box) or BF (for 


rectangle. 


background is the background 


filled box). 


source is the name of a pre- 


color (0 to 8). 




defined array that con- 




PAINT (x,y) ,c,b 


tains the data to be writ- 


DRAW line 


Fills a specified area with a 


ten into the rectangle. 


Draws a line (or series of lines) by 


specified color. (The color is 


action determines how the data 


specifying the direction, angle. 


limited by the mode/color set 


is to be written into the 


and color. 


combination.) 


rectangle and can be the 


line is a string expression and 


X is an x-coordinate. 


following: 


may include: 


y is a y-coordinate. 


PSET— Sets the points 


f\/lotlon Commands 


c is the color code (from to 8). 


that were set in the origi- 


M = Move the draw position 


The color selected must 


nal rectangle. 


U = Up 


match one of the colors avail- 


PRESET— Resets the 


D = Down 


able In the particular mode/ 


points that were set in the 


L = Left 


color set combination in use. 


original rectangle. 


R = Right 


b is the border color (0 to 8) at 


AND— Compares the 


E = 45-degree angle 


which painting will stop. 


points stored in the origi- 


F = 135-degree angle 




nal rectangle with the 


G = 225-degree angle 


PCLEAR n 


destination rectangle. If 
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Clears a specified number of 


both are set, then the 


X = Execute a substring 


memory pages (1536 bytes 


screen pointwill beset; if 
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not, the screen point is 


Modes 


n is the number of graphics 


reset. 


C = Color 


pages (1 to 8). 


OR— Compares the 


A = Angle 




points as above. If either 


S = Scale 


PCLS color 


is set, the screen point 


Options 


Clears the video display. 


will remain set. 


N = No update of draw 


co/or is the number (0 to 8) of one of 


NOT— Reverses the state 


position 


the colors available for the mode/ 


of each point in the desti- 


B = Blank (no draw, just 


color set combination in use. 


nation rectangle. 


move) 


If color is omitted, the existing back- 






ground color is used. 


SCREEN type, color set 


EDIT 




Tells the computer whether you 


Allows editing of program lines. 


PCOPY source TO destination 


want to use a text screen or a 


nC Changes n characters. 


Copies the contents of one 


graphics screen and selects the 


nO Deletes n characters 


memory page to another memory 


color set. 


1 Allows insertion of new 


page. 


type is either (text 


characters. 


source and destination are mem- 


screen) or 1 (graphics 
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screen). 
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of new characters. 
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Table 1: Graphics, e 


diting, and music commands available in Ex 
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5 PMODE 4,1 

10 PCLS 

20 SCREEN 1,1 

30 LINE (0,0) " (255 ,191) ,PSET 

40 LINE (0,191) - (255,0),PSET 

50 GOTO 50 



5 PMODE 1,1 

10 PCLS 

20 SCREEN 1,1 

25 LINE (0,0)- (255, 191),PSET,B 

30 LINE (0, 191 ) - (255,0),PSET 

40 GOTO 40 



5 PMODE 1,1 

10 PCLS 

20 SCREEN 1,1 

25 LINE (0,0) - (255, 191),PSET,BF 

30 LINE (0,191) -(255,0),PSET 

40 GOTO 40 



Photo 1: Three examples of the LINE statement in Extended Color BASIC. Photo la shows the high-resolution mode (PMODE 
4,1). Photo lb is the low-resolution mode (PMODE 1,1) and shows that when the suffix "B" is added to the LINE command in line 
25, a box is created which uses the endpoint coordinates as opposing comers. Photo Ic shows what happens when the suffix "BF" 
is added to line 25. A box is created and filled with the foreground color. (Note that the line created by line 30 was drawn, but it's 
invisible because it's the same color as the filled box.) 



graphics modes is, at first glance, 
probably the most complicated aspect 
of using Extended Color BASIC. 
Choosing what's called the color set is 
done by the SCREEN command. This 
command has two parameters: The 
first tells the computer whether you 
want the graphics mode or text mode. 
The second parameter selects the 
color set. This is where things get a 
bit tricky. The three two-color modes 
(low-, medium-, and high-resolution) 
each offer a choice of either black and 
green or black and buff. The two 
four-color modes (low- and medium- 
resolution) offer color sets of either 
green/yellow/blue/red or buff /cyan/ 
magenta /orange. None of the graph- 
ics modes allow you to use all nine 
colors at one time. 

A further "complication" is the 
COLOR command, which instructs 
the computer to use specified fore- 
ground/background colors. The 



specified color codes must be in the 
allowable color set for the graphics 
mode you're using (see table 4) — 
otherwise you'll be greeted with an 
error message when you attempt to 
run the program. 

Extended Color BASIC 
divides the available 

graphics memory Into 

eight pages of 1 536 

bytes each. 

Although all this seems extremely 
complicated, I found that within a 
few hours of using Extended Color 
BASIC, the graphics modes and 
available color sets became second 
nature. Besides, the system sets 
default values for you if you don't 
want to bother remembering all the 
combinations at first. 



PMODE Number 

4 
3 
2 

1 




Grid Size 

256 by 192 
128 by 192 
128 by 192 
128 by 96 
128 by 96 



Color Mode 

Two-color 
Four-color 
Two-color 
Four-color 
Two-color 



Memory Pages Used 
4 
4 
2 
2 
1 



Table 2: The five graphics modes of Extended Color BASIC (two low-resolution, 
two medium-resolution, and one high-resolution). All modes are selected by the 
PMODE command and are mapped onto a 256 by 192 grid. 



Graphics Pages 

Extended Color BASIC divides the 
available graphics memory into eight 
pages of 1536 bytes each. An optional 
PCLEAR command can be used in the 
program to specify the number of 
pages you want to use. (The default is 
4.) A PCOPY command is also avail- 
able which can copy the contents of 
one page into another page (as long as 
the new page was allocated by 
PCLEAR). In addition, the PMODE 
command has a second parameter 
that specifies which page to start the 
program on. 

It doesn't take long to realize that 
the memory pages offer a number of 
interesting and creative possibilities. 
Switching between pages offers the 
opportunity for limited animation — 
especially since it's possible to update 



Code 


Color 





Black 


1 


Green 


2 


Yellow 


3 


Blue 


4 


Red 


5 


Buff 


6 


Cyan 


7 


Magenta 


8 


Orange 


Table 3: Colors 


available on the 


TRS-80 Color Computer. 
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one page while another is on the 
screen. 

Creating Graphics 

Once you get used to the graphics 
and color modes, using Extended 
Color BASIC to actually create 
graphics displays is easy. Although it 
is possible to use the PSET and 
PRESET commands (the equivalent 
of the familiar SET and RESET com- 
mands found in other TRS-80s), the 
50,000 or so graphics points available 
in the high-resolution mode make the 
setting of individual points a very 
time-consuming exercise (although 
this might be necessary in a few 
cases). 

The people who designed Extended 
Color BASIC have made it simple — 
such commands as LINE, CIRCLE, 
DRAW, and PAINT (see photos) 
make the creation of very sophis- 
ticated shapes an easy job. The most- 
used commands include: 

• LINE — Draws a line between two 
specified sets of coordinates. It will 
also draw a box and, if desired, fill 
the box with the foreground color. 

• CIRCLE — Draws a circle with a 
specified radius at a specified coor- 
dinate. You also have the option of 
changing the height/width ratio and 
drawing only parts of the circle. 

• DRAW — Draws a line or series of 
lines. You specify the direction, 
angle, and color. 

•PAINT — Fills a specified area with 
a color you pick. 

• GET — Places the graphics content 
of a specified rectangular area of the 
display within an array. 

• PUT — Takes the array used to store 
the GET information and redraws the 
graphics within an area that you 
specify. 

(For a complete list of Extended Color 
BASIC graphics commands, see table 
1). 

Music 

Although fast and easy color 
graphics is the bread and butter fea- 
ture of Extended Color BASIC, the 
system has a number of other strong 
points, including the ability to per- 
form some pretty fancy music. The 
non-modified version of the TRS-80 



5 PMODE4,l 

10 PCLS 

20 SCREEN 1.1 

30 CIRCLE (128,96).95 

40 GOTO 40 




5 PMODE4,l 

10 PCLS 

20 SCREEN 1,1 

30 CIRCLE (128.96),30,, 3 

40 GOTO 40 




5 PMODE4,l 

10 PCLS 

20 SCREEN 1,1 

30 CIRCLE (128,96),30,1,1,.25,.75 

40 GOTO 40 




10 PMODE4,l 

20 PCLS 

30 SCREEN 1,0 

40 FOR RADIUS = 1 TO 100 STEP 10 

50 CIRCLE (128,96),RADIUS 

60 NEXT RADIUS 

70 GOTO 70 



Photo 2: Four variations of Extended Color BASICs CIRCLE statement, all in the 
high-resolution graphics mode. Photo 2a is a simple circle with coordinates (128,96) 
as the centerpoint and 95 graphics blocks as the radius. In photo 2b, the height/ 
width ratio has been specified as 3, creating an oval. The ratio can be specified from 
to 255. If > 1, the circle is ''higher" than it is wide; if < 1, it is wider than it is high. 
If the ratio is 0, the circle is infinitely higher than it is wide and becomes a straight 
line. Photo Ic uses the start and finish parameters to specify which part of the circle 
to draw. Photo Id uses a single CIRCLE statement and a FOR-NEXT loop to create a 
bullseye. 



Color Computer (without Extended 
Color BASIC) allows you to create 
music by the SOUND command, 
which gives a range of notes from F3 
to E7 with a duration of 6/100 to 6/10 
seconds. Obviously, there are limita- 
tions to this; there is a limited range, 
each note requires a separate program 
line, and you have no control over 
the tempo or volume. Playing all but 
the most simple tune is a tedious job. 
All of those problems have been 
eliminated in Extended Color BASIC 
through the use of one powerful 
command— PLAY. The PLAY com- 



mand allows you to control the note, 
octave, duration of notes and pauses, 
and volume through the use of a 
single string. You can also execute 
substrings, making the playing of cer- 
tain kinds of music a much easier pro- 
position (see listing 1). Notes (over a 
five-octave range) can be specified by 
using either the numerals 1 thru 12 or 
the notes themselves from C to B (in- 
cluding sharps and flats). Duration of 
notes can be varied from a whole note 
to a l/255th notel Thirty-one volume 
levels can be specified, and tempo 
and pause-length have a range of 
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5 PMODE 3,1 

10 PCLS 

20 SCREEN 1,1 

30 LINE (0.0)-- (255, 191),PSET 

40 LINE (0, 191 )-(255,0),PSET 

50 CIRCLE (128,96).90 

60 PAINT (135, 125),8,8 

70 GOTO 70 



Photo 3: An example of the PAINT 
statement. The lines and circles shown 
are in the medium-resolution two- 
color mode (PMODE 3 J). The PAINT 
statement in line 60 specifies the begin- 
ning point of the painting (135,125), 
the color choice, and the color number 
at which the painting will stop. 



from 1 to 255. If you're musically 
inclined, you'll find the PLAY com- 
mand an interesting one, despite the 
inability to play chords. Even for one 
not schooled in musical theory, these 
capabilities are useful for adding 
sound to program displays, graphics, 
and animation. 



The Added Extras 

Extended Color BASIC adds to the 
TRS-80 Color Computer commands 
and functions. This makes it substan- - 
tially the same as the well-known 
Radio Shack Level II BASIC. After 
using the non-extended BASIC for a 
while, it was good to have back such 
familiar commands as TRON and 
TROFF (trace on and off), and ON 
ERROR GOTO. Functions added in- 
clude PEEK (strangely enough, non- 
extended color BASIC does have 
POKE but not PEEK), SQR, EXP, 
COS, LOG, TAN, and USR. 

There are a number of differences. 
Since both extended and non-ex- 
tended color BASIC use device num- 
bers for I/O (input/output) oper- 
ations (0 for the keyboard and video 



Four-Color 
Combination 



Green/Yellow/Blue/Red 
Buff/Cyan/Magenta/Orange 

Green/Yeliow/Blue/Red 
Buff/Cyan/Magenta/Orange 



Table 4: Color combinations (sets) that can be used within Extended Color BASIC. 
(Color set is the second parameter of the PMODE command.) The two low- and 
medium-resolution modes each have a two-color and a four-color set available. The 
single high-resolution mode is two-color and only allows combinations of black/ 
green or black/buff. 



PMODE 

Number 

4 

3 


Color Set 



1 



Two-Color 

Combination 

Black/Green 

Black/Buff 


2 

1 


1 


1 




Black/Green 
Black/Buff 





1 



1 


Black/Green 
Black/Buff 



Listing 1: A demonstration of Extended Color BASIC'S music capabilities. Lines 55 thru 
80 create six string variables (A$ thru F$) and assign to them note, duration, octave, 
tempo, and volume-level information. Line 85 assigns string variable X$, a string of 
commands to execute (X) substrings A$ thru F$. The music is played by the PLAY com- 
mand in line 90, which calls the nested substrings. 

1 '*** BACK TO BACH *** 

5 CLS 

10 PRINT aSf STRING$(32 »"*") 

20 PRINT @ 320^ STRING$(32 »"*") 

25 PRINT 201 f "BACK TO BACH" 

40 FOR )< = 1 TO 1000: NEXT X 

55 A$ = "tg;o2;l2;g;l4;c;d;e;f;l2;g;c;pig;c; " 
G0 b$="L2;a;l4;f;g;a;b;o3;l2;c;o2;c;pig;c;f;l4;g; 

f;e;d" 
G5 c$="L2;e;l4;f;e;d;c;l2;oi ;b;o2;l4;c;d;e;c" 
70 d$="L2;e;li ;d;l2;g;l4;c;d;e;f;l2;g;c;pig;c" 
75 E$ = " L2 ; A ; L4 ; F ; G ; A ; B ; 03 ;l2;c;o2;c;pig;c;f;l4;g; 

f;e;d" 
80 f$="L2;e;l4;f;e;d;c;d;e;l2;f;oi ;b;li ;o2;c" 
85 )<$ = "XA$ ; XB$ ; xc$ ; xd$ ; xe$ ; xf$ ; " 

90 PLAY X$ 



screen, —1 for the cassette, and —2 
for the printer), OPEN, CLOSE, IN- 
PUT, and EOF (end-of-file) state- 
ments are available. Therefore, 
dumping a program to a line printer is 
done by the PRINT# — 2 command in- 
stead of LPRINT. 

Also, because Extended Color 
BASIC includes a USR function, it is 
possible to call machine-language 
subroutines from BASIC programs 
(unlike the non-extended version). 
The technical information appendix 
of the Extended Color BASIC manual 
says, 'The ROM (read-only memory) 
contains many subroutines that can 
be called from machine-language pro- 



grams." From this statement, you 
might think that a long list of ROM 
subroutines would be included. Un- 
fortunately, such is not the case. A 
total of seven follows, all dealing 
with cassette, joystick, and keyboard 
I/O. To be fair, the lack of ROM sub- 
routine information is not Radio 
Shack's fault — its license with Micro- 
soft prevents publication of such in- 
formation. 

Despite the lack of specific sub- 
routine information, there are three 
new statements within Extended 
Color BASIC which are designed to 
help out the machine-language pro- 
grammer: 
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1 


(a) 

5 PMODE 4,1 

10 PCLS 

20 SCREEN 1,1 

25 DRAW "BM40,80;U40;R40;D40;L40" 

30 DRAW ^^BM + 20,20; U40;R40;D40;L40" 

40 LINE (60, 100) - (40,80),PSET 

50 LINE (60,60) - (40,40),PSET 

60 LINE (100,60) - (80,40),PSET 

70 LINE (100, 100) ~(80,80),PSET 

80 GOTO 80 


^^^ 


H 






1 



5 PMODE 4,1 

10 PCLS 

20 SCREEN 1,0 

30 DRAW "BM98,96;^NU80;NE56; 

NR80;NF56;ND80;NG56;NL80;NH56" 

40 CIRCLE (98,96),80, 1 , 1 , . 125, 1 

50 CIRCLE (135,110),80,1, 1,1, .125 

60 LINE (135,110)-(190,167),PSET 

70 LINE (135,1 10) - (235, 1 10),PSET 

80 GOTO 80 




5 PMODE 4,1 

10 PCLS 

15 SCREEN 1,0 

20 DRAW "BM50,50R60D10NL20D20L20NU20L20NU20 

L20U20NR20U10" 'TOP VIEW 
25 DRA W"BM50, 100R20ND20R20ND20R20D20 

NL20D10L60U10NR20U20" 'FRONT VIEW 
30 DRAW ^^BM150,100R30D30L30U10NE20U20" 

'SIDE VIEW 
35 ' OBLIQUE VIEW-LINES 40-60 

40 DRAW "BM150,50U5E15R10BF20BD30NR5L20H25U10 

45 DRAW "BM150,50U5F8U15R15H8F8L15F8NR15D15F8 

ND10E15NR10H8 

50 LINE (1 75,30) - (200,55) ,PSET 

55 LINE - (200,80),PSET 

60 LINE (167,60) -(183,46),PSET 

65 GOTO 65 




Photo 4: Three examples of the DRAW statement, which allows you to specify the starting point, direction, angle, and color of a 
figure. The cube in photo 4a was created by DRAWing two squares (lines 25 and 30) and connecting them with four LINE state- 
ments (lines 40 thru 70). Photo 4b is an example of the DRAW statement's "no update" option. Each of the lines radiating from the 
center of the "pie" is drawn individually, with the computer returning each time to the center point of the circle (98,96). The 
detached "slice" was created using the CIRCLE statement's start/ end parameters and two LINE commands. Photo 4c uses all of the 
parameters of the DRAW statement to create the four projection studies of a figure. 
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(a) 



5 PCLEAR 8 

10 PMODE4J 

11 PCLS 

12 SCREEN 1,0 

13 PI = 3.14159 

15 Al = 0: A2 = 2*PI 

20 N = 360:A = 50 

25 X = (A2-A1)/N, 

30 FOR I = Al to A2 STEP X 

35 R = A * COS (4*1) 

40 X = R *SIN(I) 

45 Y = R * COS (I) 

50 PSET(128 + X,96 + Y,5) 

55 NEXT I 

60 GOTO 13 




(t,) 10 PMODE 4,1 

20 PCLS 

30 SCREEN 1,0 

40 LINE (127,5)- (127, 185),PSET 

50 LINE (7,95) - (247,95),PSET 

60 FOR XSCALE = 7 TO 247 STEP 20 

70 PRESET (XSCALE,95) 

80 NEXT XSCALE 

90 FOR YSCALE = 5 TO 185 STEP 10 

100 PRESET (127, YSCALE) 

110 NEXT YSCALE 

130 FORX= -180 TO 180 STEP 1.5 

140 AX = X/57.29578 

145 XP = X/1.5 + 127 

150 Fl = -(SIN(AX)*90) + 95 

160 F2 = -(COS(AX)*90) + 95 

170 PSET(XP,F1,1):PSET(XP,F2,1) 

180 NEXTX 

190 GOTO 190 



Photo 5: Three high-resolution examples of the use of PSET, SIN, and COS. The eight-leaf clover in photo 5a is changed to a 
four-leaf clover (photo 5b) by changing the cosine value in line 35 to 2. In photo 5c, the computer uses PSET, SIN, and COS to 
draw the sine/ cosine waves and LINE to draw the x-y axis. Notice that each wave travels 360 degrees (from -\-180 to —180) and 
that the x-axis increments 30 degrees at each gradation. This is a good exercise in mapping (scaling down) a program to fit the 
video display. 
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• CLO ADM— Loads a machine-lan- 
guage program from cassette. You 
can also specify a memory offset. 

• CSAVEM— Writes a machine-lan- 
guage program to cassette. 

• DLO ADM— Loads a machine-lan- 
guage program at the speed you 
specify (300 or 1500 bps [bits per 
second]). 



Advanced programmers 
should be able to use 
its speed and efficient 

use of memory space to 
avoid the tedium of 

machine-language pro- 
gramming. 



Although a lack of machine-lan- 
guage information might be con- 
sidered a handicap by some, it is not. 
One of the most striking features of 
Extended Color BASIC is that it is 
fast — despite the fact that the micro- 
processor runs at the relatively slow 
speed (for computers) of .894 MHz 
(million cycles per second). It's evi- 
dent that the 6809E is an extremely 
powerful microprocessor. Creating 
graphics by the PSET (point-by- 
point) method is slow, but the LINE, 
CIRCLE, DRAW, and PAINT state- 
ments are surprisingly fast — 
obviously calling machine-language 
subroutines in the Extended Color 
BASIC ROM. 

The Editor 

The color graphics and musical 
ability of Extended Color BASIC are 
the most interesting features; how- 
ever, the addition of a full-feature 
editor (once again similar to the Level 
II BASIC editor) will surely be ap- 
preciated. It only takes a couple of 
times of retyping long program lines 
to correct a single error to convince 
any programmer that editing 
capability is not a luxury. 

Documentation 

As usual, the Radio Shack people 
have done an outstanding job of pro- 
viding a manual aimed squarely at 
the "average" user of Extended Color 
BASIC (ie: the non-programmer). 




5 

50 

60 



PCLEAR 8 
GOTO 600 
LINE ((255 ■ 



X),(191 - Y)) - (X,Y),PSET 



61 J = J + 1:IF J > A THEN J = 0:A = RND(50) 

63 RETURN 

600 REM ROTATING FAN 

601 FOR I = 1 TO 5 STEP 4 

602 PMODE3,l 

603 PCLS 

604 SCREEN 1,0 

605 A = 25:X = 0: Y = 0: J = 
610 FOR X = TO 254 

612 COLOR X/32 + 1,5 

615 GOSUB 60: NEXT X 

620 FOR Y = TO 190 

623 COLOR Y/24 +1,5 

625 GOSUB 60: NEXT Y 

630 FOR X = 255 TO 1 STEP - 1 

633 COLOR X/32 +1,5 

635 GOSUB GO; NEXT X 

640 FOR Y = 191 TO 1 STEP - 1 

643 COLOR Y/24 +1,5 

645 GOSUB 60: NEXT Y 

650 NEXT I 

660 FOR I = 1 TO 5 STEP 4 

670 PMODE3,l 

680 SCREEN 1,0 

690 FORT = 1 TO 30: NEXT T 

700 NEXT I 

710 GOTO 660 



Photo 6: Advanced programming in Extended Color BASIC. The program uses the 
available parameters of LINE, SCREEN, and COLOR to create a multicolor rotating 
display. 
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Hexadecimal Address 


Decimal Address 


Contents 


0-3FF 


0-1023 


System Use 


OFF 


255 


Direct Page Memory 


3FF 


1023 


Extended Page Memory 


400-5FF 


1024-1535 


Text Screen Memory 
Graphic Screen Memory 


600-BFF 


1536-3071 


Page 1 


COO-1 1 FF 


3072-4607 


Page 2 


1 200-1 7FF 


4608-6143 


Page 3 


1 800-1 DFF 


6144-7679 


Page 4 


1E00-23FF 


7680-9215 


Page 5 


2400-9FF 


9216-2559 


Page 6 


2A00-2FFF 


2560-12287 


Page 7 


3000-35FF 


12288-13823 


Page 8 
Program and Variable 


3600-3FFF 


13824-16383 


Storage 


8000-9FFF 


37768-40959 


Extended Color BASIC 


AOOO-BFFF 


40960-49151 


Color BASIC 


COOO-FEFF 


49152-65279 


Cartridge Memory 


FFOO-FFFF 


65280-65535 


Input/Output 


Table 5: TRS-80 Color Computer memory map. 


(Map as shown is with Extended 


Color BASIC and 16 K bytes 


of programmable memory installed.) 



_At a Glance, 



Technical Writer Jonathan Erickson 
has written a manual ("documenta- 
tion" is a dirty word in the halls of 
Radio Shack, since they feel it con- 
notes non-readability) in Radio 
Shack's informal, chatty, and very 
readable style. He's also managed to 
do this without talking down to the 
reader. Best of all, the material is well 
organized so that finding specific in- 
formation is quick and easy. 

Summary 

Radio Shack's Extended Color 
BASIC is a breakthrough in color 
graphics for personal computers. It's 
fast, easy-to-use, and capable of pro- 
ducing striking graphics. In addition, 
advanced programmers should be 
able to use its speed and efficient use 
of memory space to avoid the tedium 
of machine-language programming. 
It lends itself well to the development 
of games and is also a great way for 
children to get involved with pro- 
gramming. For experienced program- 
mers, "getting into" the system in 



order to broaden its features will pre- 
sent a challenge and eventually result 
in even more exciting graphics. 

Extended Color BASIC (in its pre- 
sent form) and the TRS-80 Color 
Computer system do not readily lend 
themselves to a professional or busi- 
ness environment. The inability to 
mix graphics and text on the screen 
makes it difficult to set up charts and 
graphs. But better things are com- 
ing — Radio Shack will introduce a 
floppy-disk drive for the Color Com- 
puter within a few months and also 
plans to market a low-cost plotter/ 
printer for the system. 

Finally, Extended Color BASIC is 
the first incarnation of Microsoft's 
continual development of software 
dedicated to computer graphics, one 
of the fastest growing fields of the 
future. If Extended Color BASIC is an 
indication of the beginning for per- 
sonal computers, we can expect 
amazing products in the years to 
come.B 



Name 

Extended Color BASIC 

Type of package 

Color graphics, music, and 
BASIC extension 

Manufacturer 

Radio Shack 

1300 One Tandy Ctr 

Fort Worth TX 76102 

Price 

$99 to add to existing TRS-80 
Color Computer; 
$599 for complete system (less 
video display) 

Format 

ROM (read-only memory) 

Language used 

BASIC 

Computer needed 

Radio Shack TRS-80 Color Com- 
puter with 16 K bytes of pro- 
grammable memory. 

Documentation 

"Going Ahead With Extended 
Color BASIC" 

215 pages, 22 by 28 cm (8V2 by 
11 inches) 

Of interest to 

Everyone 

Additional comments 

If Extended Color BASIC is to be 
added to an existing TRS-80 
Color Computer, the unit must 
be returned to Radio Shack for 
modification. 
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The Commodore VIC 20 
Microcomputer : 

A Low-Cost, 
High-Performance Consumer Computer 



Gregg Williams 
Senior Editor 



"Why haven't you bought a per- 
sonal computer yet?" This question 
will elicit varying responses from 
people interested in buying one. 
However, most of them fit into two 
categories: "They're still too expen- 
sive/' or "The ones I can afford are 
not a good long-range investment." 
There are some good general-purpose 
microcomputers around, but they're 
in the $1000 price range. And some 
computers cost as little as $200; that's 
certainly the right price, but you 
know you're sacrificing something 
(quality of materials, expandability, 
etc) to get such a low price. 

The Commodore VIC 20 micro- 
computer may change all this. It is 
well constructed, has color, sound, 
and graphics, and is easy to use. It 
comes with everything needed to use 
it (except an ordinary color television 
set), includes a well-written instruc- 
tion manual, and is supported by a 
line of optional extensions, 
peripherals, and documentation (see 
figure 1). Looking at a picture of the 
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version selling in Japan (photo 1) 
might cause you to think $600 would 
be a fair price. It is, compared to the 
cost of other units. But it does not 
cost $600— the VIC 20 retails for 
$299,95. 



The Commodore VIC 20 
is well constructed, has 

color, sound, and 

graphics, and is easy to 

use. 



Physical Characteristics 

The VIC (which stands for Video 
Interface Computer) is a, small unit, 
about the size of the main (keyboard) 
component of the Radio Shack 
TRS-80 Model I. It measures 40.3 by 
20.4 by 7.2 cm (15.9 by 8 by 2.8 
inches) and is small enough to easily 
fit on a work desk or a shelf. In fact, 
it is small enough to fit into a suitcase 
(along with its external power supply 
and RF (radio-frequency) modula- 
tor), making it usable as a portable 
personal computer. 

The first thing I noticed about the 
VIC was its keyboard. It is the equal 
of any personal-computer keyboard 



in both appearance and performance. 
This is a remarkable accomplishment, 
almost unbelievable considering the 
price of the entire unit. Three of its 
closest competitors, the Atari 400, the 
Radio Shack TRS-80 Color Com- 
puter, and the Sinclair ZX80, have 
keyboards that are less than perfect as 
a result of cost cutting. In this respect, 
the Commodore VIC 20 stands clear- 
ly ahead of its competition. 

Photo 2a shows the rear panel of 
the VIC 20. The long slot on the left is 
used to. plug in memory cartridges, 
program cartridges, or a VIC Master 
Control Panel, which allows up to 
four cartridges to be plugged in. Im- 
mediately to the right of the cartridge 
slot is the TV output socket. The 
signal from this plug goes directly to a 
video monitor or through the RF 
modulator and a TV switch box to a 
standard television set. (The 
necessary cable, RF modulator, and 
switch box are supplied with the 
VIC.) 

The middle (round) connector on 
the rear panel is a serial interface that 
drives a single 5-inch floppy disk and 
a printer. Up to five peripheral 
devices can be daisy-chained through 
each other to this connector. The next 
slot to the right (the short rectangular 
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Figure 1: A block diagram of the Commodore VIC 20 system (shaded components are available at extra cost). 



slot) goes to the VIC cassette recorder 
(which is available separately). The 
rightmost slot contains a "user port" 
that can be connected to a printer, a 
modem, or one of several other 
peripheral devices. With an optional 
RS-232C adapter card, this port can 



also be used with RS-232C devices. 

The left-side panel (see photo 2b) 
contains (from left to right) a game 
port, a rocker-type on/off switch, 
and a socket to receive power from 
the VIC power supply. The game 
port, according to Commodore, can 




Photo 1: The Commodore VIC 20 microcomputer. This unit, a final prototype based 
on the Japanese version of the VIC microcomputer, differs from the American model 
only in the model number. 



accept a joystick, a light pen, a game 
paddle, or a VIC Multiple Game Con- 
troller (which allows several game 
devices to be connected to the VIC). 
When the VIC 20 is turned on, the 
video display (a color television 
tuned to channel 3 or 4) stays dark for 
about three seconds, then shows the 
display given in photo 3. The VIC 
display has 23 lines of 22 characters 
or graphics symbols per line, with 
cyan (greenish blue) letters on a white 
background. The active display area 
in the VIC is delineated by a border of 
a different color (in photo 3, a cyan 
border). The border crisply marks the 
working area of the VIC. For me, it 
has the psychological effect of mak- 
ing the screen area seem bigger; this is 
important, since the VIC displays 
fewer characters per line than any of 
its competitors. 

VIC Graphics 

The VIC 20 graphics character set 
is virtually identical to that of its 
predecessors, the Commodore PET 
and CBM (Commodore Business 



May 1981 © BYTE Publications Inc 47 



^ ^^ ^ , H 



Machine). The standard VIC can 
display over sixty graphics symbols, 
shown on the front faces of most of 
the keys (see photo 1). Since these 
symbols are directly available from 
the keyboard and can be stored in 
string variables and displayed by 
PRINT statements, it is easy for even 
the inexperienced BASIC user to com- 
bine these symbols into larger pic- 
tures. This character-size building- 
block approach is used by Atari, 
Commodore, Ohio Scientific, and 
Sinclair. It is a good way to generate 
graphics that are easy to understand 
and use without having to design a 
separate graphics mode. Such 
graphics are better than simply being 
able to turn on and off coarse 
graphics blocks (as in the TRS-80 
Models I and III and the Color Com- 
puter) because character-oriented 
graphics allow more detailed images 
(although, unlike the graphics-blocks 
system, character graphics do not 
allow full control of the image). 

All the graphics characters in the 
VIC are accessible directly from the 
keyboard. For characters shown on 
the fronts of key caps, pressing either 



shift key or the Commodore key (the 
key in the lower left corner of the 
keyboard) causes one of these charac- 
ters to be displayed. Pressing the 
Commodore key with a given key 
causes the character on the left half of 
the front face to be displayed; press- 
ing either shift key with a given key 
causes the character on the right half 
to be displayed. 

All the graphics 

characters in the VIC 

are accessible directly 

from the keyboard. 

Both uppercase and lowercase 
characters can be displayed, but you 
lose access to all the characters on the 
right half of the key front faces. Tog- 
gling between this uppercase/lower- 
case/graphics mode and the default 
uppercase/graphics mode is done by 
pressing the shift key, holding it 
down, pressing the Commodore key, 
and releasing both keys. The graphics 
characters on the left half of the key 
front faces are still available with 




Photo 2: Connections to the VIC 20 microcomputer. Photo 2a shows the rear panel of 
the VIC; from left to right are a slot for program cartridges and connections to a televi- 
sion or video monitor, a floppy disk, a Commodore cassette recorder, and a printer or 
other peripherals. Photo 2b shows a game device port, an ON/OFF rocker switch, and a 
connector for an external power supply. 



lowercase letters. Commodore 
grouped what it believes are the most 
useful graphics characters (ones that 
might be used with lowercase letters 
in business applications) on the left 
half of the key front faces. 

Finally, the number of graphics 
characters that can be displayed is 
doubled because any character can be 
displayed as is or in reverse (see 
photo 3). This can be done im- 
mediately or during program execu- 
tion. Pressing the RVS ON key (the 
CTRL key plus the 9 key simulta- 
neously) causes all displayed 
characters to appear in reverse on the 
screen. (If you are programming and 
hit the RVS ON key while defining a 
character string, a reverse R will ap- 
pear and subsequent keystrokes will 
not be reversed. However, when you 
print that string, the reverse R will 
not appear but will cause all subse- 
quent characters to be displayed in 
reverse.) Pressing the RVS OFF key 
(CTRL plus the key) causes all 
displayed characters to appear 
unreversed on the screen. (When in- 
cluded in a character string, the RVS 
OFF key causes all subsequent 
characters to be displayed normally; 
its symbol appears in the character 
string as a reverse underline.) 

VIC Color 

To quote an adage from 
photography, "If you can't make it 
good, make it red." There is an ele- 
ment of truth in that— color does 
make things more exciting, and it's 
always one of the most striking 
features of a microcomputer video 
display. The VIC has an impressive 
color display due largely to the com- 
plete control you have over the place- 
ment and combination of colors. 

The VIC allows you to display nor- 
mal and reversed characters (in- 
cluding all graphics symbols) in eight 
colors: black, white, red, cyan, pur- 
ple, green, dark blue, and yellow. 
The color of the flashing cursor and 
all subsequent characters displayed 
on the video screen is set by 
simultaneously pressing the CTRL 
key and the appropriate color key 
(one of the keys numbered 1 through 
8). As described for the RVS ON and 
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Circle 292 on inquiry card. 



What has nine lives, three forms, 
multiple faces and a price tag 
'almost disappears? 




The Magical ^ 
Microline 80 Printer 



It's magic! Well, almost. The Microline 80 wilktun 
all day at 80 cps with no duty cycle limitations. 
The head is warranted for 200,000,000 characters. 
That translates to over nine years on your 
TRS-80™ APPLET or other small computer 

Want to change forms? The magical Microline 80 
is three printers disguised as one. There is a 
whisper-quiet rubber platen for cut sheets and roll 
paper, pins on nine inch centers for pin feed stock 
and optional snap-on tractors that adjust to suit 
all your other forms. The Microline 80 also saves 
paper by letting you tear off as close as one inch 
from the last print line. 

Want to change your image? The magical 
Microline 80 really does tricks. It prints upper 



and lower casfe condensed and double width 
characters and block graphics for charts, graphs 
and diagrams. 

The Microline 80 is not a toy. With two motors, a 
rugged cast aluminum base and a head you never 
have to throw away, the Microline 80 is built to 
handle the most demanding business applica- 
tions. 

Which brings us to the biggest magic of all, the 
price tag, the one that almost disappears. If we're 
not the lowest, we are so close that it doesn't mat- 
ter. There are stocking Microline distributors 
throughout the country. Call or write today for the 
name of the one near you and the price of the 
Magical Microline 80. 



OKIDATA 



Okidata Corporation, 111 Gaither Drive, IVIount Laurel, New Jersey 08054 609-235-2600 

Okidata is a subsidiary of OIti Electric Industry Company, Ltd. 



Photo 3: The VIC 20 video display im- 
mediately after being turned on. 



RVS OFF keys, pressing a color key 
within a character string causes a 
reverse character to be placed in the 
string. This tells the VIC not to im- 
mediately change the display color, 
but to change it when that string is 
printed. Photo 5 shows the eight col- 
ors available, each of which is dis- 
played by printing the corresponding 
color control character followed by a 
line of reverse spaces (which appear 
as solid squares of the current color). 
The computer displays all ouput in 
the current color. In photo 5, since 
the last color used was yellow, the 
VIC responds with its end-of-pro- 
gram message in yellow. 

The VIC also allows you to change 
the background color of the working 
area in the center and the border that 
surrounds it. Choose from sixteen 
background colors and eight border 
colors (ie: 128 background/border 
combinations). The two are changed 
by executing (either directly or from a 
program) the statement: 



Photo 4: The character set of the VIC 20. 
Any character can he displayed in reverse. 



POKE 36879,X 

where X is a value as given in table 1. 
The background colors can be any of 
the eight character colors or orange, 
light orange, pink, light cyan, light 
purple, light green, light blue, or light 
yellow. The border colors can be any 
of the eight character colors. 

An unusual thing about the VIC is 
that the background color can change 
independently of the character color 
(other color microcomputers can't do 
this). Combined with the color and 
reverse keys, this allows a tremen- 
dous amount of control over the 
video display. Photos 6a and 6b show 
a run of a program differing only in 
the value poked to memory location 
36,879. Photo 6a shows a light green 
background and a cyan border; this 
was accomplished by poking the 
value 219 to that location. Photo 6b 
shows a light cyan background and a 
red border; this was accomplished by 
poking the value 186 to that location. 



Background 






Border 








Black 


White 


Red 


Cyan 


Purple 


Green 


Blue 


Yellow 


Black 8 


9 


10 


11 


12 


13 


14 


15 


White 24 


25 


26 


27 


28 


29 


30 


31 


Red 40 


41 


42 


43 


44 


45 


46 


47 


Cyan 56 


57 


58 


59 


60 


61 


62 


63 


Purple 72 


73 


74 


75 


76 


77 


78 


79 


Green 88 


89 


90 


91 


92 


93 


94 


95 


Blue 104 


105 


106 


107 


108 


109 


110 


111 


Yellow 120 


121 


122 


123 


124 


125 


126 


127 


Orange 136 


137 


138 


139 


140 


141 


142 


143 


Light orange 152 


153 


154 


155 


156 


157 


158 


159 


Pink 168 


169 


170 


171 


172 


173 


174 


175 


Light cyan 184 


185 


186 


187 


188 


189 


190 


191 


Light purple 200 


201 


202 


203 


204 


205 


206 


207 


Light green 216 


217 


218 


219 


220 


221 


222 


223 


Light blue 232 


233 


234 


235 


236 


237 


238 


239 


Light yellow 248 


249 


250 


251 


252 


253 


254 


255 


Table 1: Background an 


d border 


color combinati 


onsin the VIC 20 


microcomputer. 


Poking decimal location 36.879 


with the 


values 


given in 


this tab 


e gives 


a video 


display with the colors s 


hoion. 















Photo 5: The eight character colors 
available on the VIC 20. All characters 
can be displayed in any of these colors. 

In addition, notice the two sets of 
angle brackets on each line. The first 
set contains an X symbol, a space, 
and a small square. The second set 
contains the reverse of each of these 
characters. Notice the role of the 
background and character colors in 
these reversed and nonreversed 
characters. If the background color 
were changed with those characters 
on the screen, the characters would 
assume the new background color but 
retain the old character color. 

Photo 7 contains a listing of the 
program that produced photo 6b. 
Several control characters appear in 
this listing as seemingly arbitrary 
reverse characters. These are screen- 
manipulation characters stored for 
later use because they appear within a 
character string; if a quote mark had 
not been previously typed on the 
same line, the character would have 
been executed immediately and 
would not have appeared on the 
screen. The reverse heart in line 100 is 
the VIC symbol to clear the screen 
and put the cursor in the upper left 
corner. The reverse R and reverse 
underline in line 110 correspond to 
the RVS ON and RVS OFF keys, 
respectively. They cause the three 
characters between them to be 
displayed in reverse. The reverse 
characters in lines 120 through 180 
are the result of pressing the cor- 
responding color keys (CTRL plus the 
keys 1 through 8, respectively). They 
cause all printed characters to be 
displayed in the given color, as 
shown in photo 6b. 

The VIC video display is memory- 
mapped (ie: the contents of the screen 
are determined by the contents of a 
given range of memory locations in- 
side the VIC). Because of this, the 
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For years many small business system buyers 
thought that in order to get "real" performance 
and enough storage to be a "real" business system 
they would have to sacrifice the family jewels. 

But with the introduction of the Smoke Signal 
Chieftain series office computers a lot of people's 
minds have been changed. 

Because we designed the highly reliable 
Chieftain small business system with the most 
innovative combination of performance and effi- 
ciency around. 

At your fingertips there are 64,000 characters 
of random access memory and you can address 
anywhere from 740,000 characters to 2 million 
characters with Smoke Signals's new double den- 
sity controller. For larger concerns, there's a 20M 
byte hard disk available. 

At a time when other small computer manu- 
facturers tell you "you're on your own", Smoke 
Signal offers an abundance of easy-to-use software 
programs such as order entry, inventory control, 



accounts receivable, invoice entry, payroll, word 
processing and much, much more. There's BASIC, 
COBOL and FORTRAN — even a multi-user BOS 
(Business Operating System) that allows for 
numerous users simultaneously. 

Chieftain systems 
starting at under $200.00 
per month display per- 
formance on par with sys- 
tems costing twice to 
three times as much. 

So call (213) 889-9340 
for your nearest autho- 
rized Smoke Signal dealer — he'll be glad to 
demonstrate the Chieftain's high reliability and 

ease of operation. For dealers only, circle 371 

All other inquiries, circle 372 




SHOKESMU 




BROIDClSnNG 



31336 Via Colinas. Westlake Village. California 91361, (213) 889-9340 




screen can be directly manipulated by 
poking values into certain memory 
locations. Memory locations 7680 
through 8185 (decimal) contain the 
code for a given character; memory 
locations 38,400 through 38,905 con- 
tain the code for the color of the 
respective character. Locations 7600 
and 38,400 determine the character in 




Photo 6: Variations in character, back- 
ground, and border colors on the VIC 20. 
Photos 6a and 6b differ only in the value 
stored in location 32,879, which deter- 
mines the background color (from sixteen 
choices) and the border color (from eight 
choices). 




Photo 7: A VIC BASIC program utilizing 
color, graphics, and reverse video. This 
program produces the video display 
shown in photo 6b. The reverse character 
before each color word in the PRINT 
statements is a control character deter- 
mining the color of everything displayed 
after it. See the text for details. 



the upper left corner. Locations 7601 
and 38,401 determine the character to 
its right, and so on down to the 
character in the lower right corner. 

VIC Sound and BASIC 

The VIC 20 can produce three in- 
dependent "voices" of music and one 
voice of noise through the speaker of 
the attached television set. Each 
voice, covering a three-octave range, 
covers a different part of the audio 
spectrum. The voices are labeled 
"tenor," "alto," and "soprano"; they 
are activated by poking a number 
between 128 and 254 into locations 
36,874 through 36,876. The noise 
generator is similarly activated at 
location 36,877, and an overall 
volume control (which takes values 
between and 15) is located at 



36,878. Table 2 lists important 
memory locations in the VIC 20. 
Table 3 lists the values to be poked in- 
to the music-voice locations to give a 
certain musical pitch within the three- 
octave range of that voice. 

VIC BASIC is a version of 
Microsoft BASIC modified by Com- 
modore. It is a full-blown BASIC 
with the features found on most 
microcomputers, allowing the VIC to 
accept other BASIC programs with 
little or no modification. A list of 
BASIC keywords accepted by the 
VIC is given in table 4. The keywords 
listed have the standard definitions 
given by Microsoft BASIC. 

The VIC Product Line 

Although prices and availability of 
VIC peripheral devices were not 



Memory Location 
(in Decimal) 
7680 to 8185 



36,874 

36,875 
36,876 
36,877 

36,878 

36,879 

38,400 to 38,905 



Use 

contains character contents of VIC video display; characters are 
mapped by row, with location 7680 corresponding to the upper left cor- 
ner of the display 

corresponds to tenor music "voice"; should contain either (for 
silence) or 128 through 254 (for note; see table 3) 
corresponds to alto music "voice" 
corresponds* to soprano music "voice" 

corresponds to a noise-producing "voice"; accepts values of and 
128 through 254; higher values give higher-pitched white-noise sounds 
volume control for all music and noise "voices"; effective values are 
through 15 

control byte for background and border colors; see table 1 
contains character color contents of VIC video display; mapped to 
video display in the same way as the character contents (see above) 



Table 2: Some important memory locations in the VIC 20 microcomputer. 



Note Value Note 








Value 


C 135 G 








215 


C# 143 G# 








217 


D 147 A 








219 


D# 151 A# 








221 


E 159 B 








223 


F 163 C 








225 


F# 167 C# 








227 


G 175 D 








228 


G# 179 D# 








229 


A 183 E 








231 


A# 187 F 








232 


B 191 F# 








233 


C 195 G 








235 


C# 199 G# 








236 


D 201 A 








237 


D# 203 A# 








238 


E 207 B 








239 


F 209 C 








240 


F# 212 C# 








241 


Table 3: Values used in the generation of music on the 


VIC 20 microcomputer. On 


the VIC, these values are stored in memory locations 36,874 


throu 


gh 36,876 to 


generate the appropriate note within the three-octave range 


of a 


given 


music voice. 
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IT WAS INEVITABLE 



Sooner or later, someone had to take all this proven 
microcomputer hardware and software technology and wrap 
it up in a portable package at a price that shocks the industry 
Adam Osborne decided to do it sooner. 

The OSBORNE 1®, from Osborne Computer Corpora- 
tion. You getfullCP/M® disk computer capabilities— 
Z80A® CPU, 64K bytes of RAM memory, a full business 
keyboard, a built-in monitor, and two floppy drives with 
100K bytes each of storage. You get two interfaces, 
the IEEE 488 and the RS-232C. Just connect a 
printer, via either interface. 

Software? You get 
CP/M®,CBASIC-2®, 
Microsoft BASIC®, the 
WORDSTAR® word 
processing system with 
theMAILMERGE® 
mailing list feature, 
andtheSUPERCALC® 
electronic spread- 
sheet package. 
All standard. 
All for $1795. 



And W's portable. When the keyboard is 
clipped over the display panel, only the 
weatherproof brushed aluminum case 
is exposed. (There are even optional 
modem electronics, couplers, battery 
packs, and external monitor connections, 
providing practically unlimited system portability.) 

It's all business. The OSBORNE 1 delivers significant 
productivityatanirresistableprice. At $1795, its immediate 
and lasting success as a personal business computer is, 
quite simply, inevitable. 





COMPUTER CORPORATIOIM 

26500 Corporate Avenue Hayward, California 94545 (415) 887-8080 



Orders for the Osborne 1 Computer can be placed 
over the telephone at (41 5) 887-8080. Your order 
will be forwarded by the factory for delivery by 
your nearest authorized Osborne 1 dealer. 



definite at press time. Commodore 
has announced an extensive line of 
products to be "introduced during 
and throughout 1981." (By the time 
you read this. Commodore expects to 
have the VIC computer itself 
available through Commodore 
dealers.) This list of peripheral 
devices and accessories includes: 
• Memory-expansion products — 



Commodore will sell a line of car- 
tridges that add programmable 
memory to the VIC, increasing the 
size and complexity of programs that 
can be run. A 3 K-byte cartridge can 
be plugged directly into the VIC, and 
8 and 16 K-byte cartridges can be 
plugged in through a Master Control 
Panel that plugs into the VIC car- 
tridge slot and accepts up to four car- 



Arithmetic Operators: 

ABS, ATN, LET, SGN, INT, SQR, RND, LOG (to base e), EXP (to base e), COS, SIN, 
TAN, +, -,*,/, t (exponentiation), <, >, = 

Character Operators: 

CHR$, ASC, SPC, TAB, LEN, STR$, VAL, LEFTS, RIGHTS, MID$, + (to concatenate 
strings) 

Control Words: 

FOR, TO, STEP, NEXT, GOTO, IF, THEN, GOSUB, RETURN, ON (used with GOTO and 
GOSUB), WAIT, END, USR 

File and I/O Words: 

OPEN, CLOSE, INPUT, INPUT#n, PRINT, PRINT#n, GET, READ, DATA, DIM, RESTORE 

Command Words: 

RUN, STOP, LOAD, SAVE, VERIFY, CONT, LIST, NEW, CLR 

Miscellaneous Words; 

AND, OR, REM, DEF FNx, FNx, POKE, NOT, FRE, PEEK 

Table 4: A list of VIC BASIC keywords. 




TALK TO YOUR 



Spoken to your Apple® 
lately? 
With the Heuristics'^ 2000 11 WkWki P CnD 

speech recognition board, you can Ml i LC rUll 
train your Apple computer to 



ONLY $259. 



What's more, speech rec- 
ognition is also available for 
S'100 computers, with our 
Heuristics 20S and 50 boards. 
The 2000 also makes a 



recognize 64 words or phrases 

of your choice (or multiples 

thereof). Any command for any application. 

The advanced Heuristics 2000, with micro 
phone included, brings a whole new hands- 
off approach to data entry and program 
control - for a surprisingly low $259. An 
optional head-set 

microphone (shown UEIIDICTIPC 9000 
above) is also available. llCUnitll IU«I bUUU 

The talk of the computer industry."^ 

Heurilti^l, inc., 1285 Hammerwood Avenue, Sunnyvale, CA 94086 • 408/734-8532 



very practical staner system 
for the Heuristics 5000 
and 7000 industrial/commercial speech 
recognition units. These commercial units 
start at $2500. 

So the next time you have data to enter, 
words to process or menus to select, don 't work 
your fingerstothe bone. 
Talk to your Apple 
instead 



tridges. The maximum amount of 
programmable memory is 32 K bytes. 

• Storage peripherals — Commodore 
will sell both a low-cost cassette 
recorder (although existing Com- 
modore recorders work with the VIC) 
and a low-cost single 5-inch floppy- 
disk drive. The disk drive will hold 
up to 170 K bytes of data. 

• Other peripherals — These include a 
dot-matrix printer, joysticks, light 
pens, game paddles, and a Multiple 
Game Controller (discussed earlier). 

• Interfaces — Commodore plans two 
interfaces for the VIC, a modem and 
an IEEE-488 bus interface. The 
modem allows communication with 
other computers over telephone lines. 
The IEEE-488 interface allows the 
VIC (like the PET and CBM 
machines) to interface with PET 
peripherals and a wide variety of test 
instruments and devices that use this 
standard bus. 

• Firmware — A wide range of soft- 
ware will be distributed in cartridge 
form; three firmware cartridges have 
already been announced. The first, 
the RS-232C Interface Cartridge, 
allows you to use the VIC and a 
modem to communicate with other 
computers and access information 
utilities like MicroNet and The 
Source. The second, the VIC Pro- 
gramming Cartridge, will include a 
machine-language monitor and a 
number of utility functions useful 
during programming; it will also use 
the four function keys (on the right- 
hand side of the keyboard) to execute 
predetermined functions. The third, 
the VIC Super Expander Cartridge, 
will add 3 K bytes of programmable 
memory, a new level of high- 
resolution graphics, and additional 
music-related capabilities. The high- 
resolution graphics (which I have not 
seen) are said to be excellent (176 
rows by 176 columns of graphics 
dots, also called pixels). 

• Documentation — In addition to the 
VIC User's Manual, supplied with the 
VIC, Commodore plans a series of 
book-plus-cartridge packages ex- 
plaining several aspects of using and 
programming the VIC. (Documenta- 
tion is discussed in greater detail later 
in this article.) 
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Penny wise and software foolish. One of the 
best ways to cheat your business is to waste a whole 
lot of time on solutions that don't work, or that can't 
grow with your business. And frankly we get phone 
calls every day from computer users who've tried to 
get by on "bargain" software, and found that "bar- 
gain" software is the most expensive kind a business 
can own. 

Here's a fact: if you have a real need for a 
computer in any of these areas: 

General Ledger 

Accounts Receivable 

Accounts Payable 

Order Entry 

Inventory Control 

Payroll, 
any business software less than Structured Systems 
Financial Software is cheating your business. You'll 
cheat yourself out of lots of time. Time spent with 





systems which aren't designed for high volume use. 
You'll cheat yourself out of reliable audit controls 
and reliable error prevention features. Out of the 
training you invest in a system you outgrow when 
you need to add more disk storage, more customers, 
more data. You' II be cheating yourself out of a soft- 
ware bargain in the truest sense of the word — the 
greatest value for your dollar. 

CP/M® microcomputer systems can do the 
job of minicomputers. Structured 
Systems software makes that po- 
tential a reality Right now, 
hundreds of businesses 
are profiting from the 
financial controls and 
operating efficiency of 
SSG financial software, 
So can yours. 

r 




Take it easy on yourself. 
But sentence your computer 
to hard labor. 



I Please send more 
information on your 

I n General Ledger 

I n Accounts Payable 

I Name 



suoc^^^ 



LC^^ 



Oto\iV 




D Accounts Receivable 
n Payroll 



n Order Entry 
n Inventory Control 



L 



Company 

Address 

City State Zip 
Telephone ( 



CP/M is a registered trademark of Digital Research. 



Structured Systems Group 

5204 Claremont, Oakland, /California 94618 (415)5471567 incorporated! 



circle 388 on Inquiry card. 
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Human Engineering on the VIC 

When the microcomputer industry 
was smaller, hobbyists put up with 
about anything in a computer as long 
as it worked. But now that major cor- 
porations are marketing microcom- 
puters for the general public, human 
engineering — the design of systems to 
make them easy and efficient to 
use — has become the most important 
factor in the usability of computer 



systems. The VIC deserves high 
marks in human engineering because 
it is easy to understand and use. 

The VIC keyboard is one of the 
best I've seen. It is well constructed 
and has a good feel during typing. 
The key names on the top and front 
faces of the keys are highly visible 
and easy to read. In most cases, key 
functions have been wisely chosen 
and named. For example, the key 



used to stop a program from ex- 
ecuting is labeled as the RUN /STOP 
key. Pressing it (instead of the ar- 
bitrary control-C combination used 
by many computers) causes the VIC 
to stop executing the program and 
print out the line number where the 
program was stopped. Use of the 
CLR/HOME (clear-screen-and-home- 
cursor-to-upper-left-corner /home- 
cursor) and INST/DEL (insert/delete 



Name of Computer 


Atari 
400 


Commodore 
VIC 20 


Ohio Scientific 
Challenger 1P 


Radio Shack 
TRS-80 Color 


Sinclair 
ZX80 


Microprocessor used 


6502 


6502A 


6502 


6809E 


Z80A 


System clock frequency 


1.8 MHz 


slightly more than 
1 MHz 


1 MHz 


slightly less than 
1 MHz 


3.25 MHz 


List price 


$499/$630 
(two models. 8 K 
or 16 K) 


$399.95 


$479 


$399 


$199.95 


Type of keyboard 


touch-sensitive flat 
panel; slightly 
smaller than 
normal keyboard 


full-size normal 
keyboard; very 
good feel 


full-size normal 
keyboard 


full-size normal 
keyboard; keys 
have feel 
of calculator 
buttons (not good) 


touch-sensitive 
flat panel; much 
smaller than 
normal keyboard 


Amount of programmable 
memory supplied 


8 K or 16K bytes 
(see above) 


5 K bytes 


8 K bytes 


4 K bytes 


1 K bytes 


Maximum programmable 
memory possible 


16 K bytes 


32 K bytes 


32 K bytes 


16 K bytes 


16 K bytes 


Type of BASIC 


full BASIC 


full BASIC 


full BASIC 


limited BASIC 
(extended BASIC 
for more 
sophisticated 
music and graphics 
at extra cost) 


limited BASIC 
(extended BASIC 
available at extra 
cost) 


Video screen size (in 
characters) 


16 rows by 32 
columns 


23 rows by 22 
columns 


24 rows by 24 
columns or 12 
rows by 4 8 columns 


16 rows by 32 • 
columns 


24 rows by 32 
columns 


Lowercase letters 
available? 


yes 


yes 


yes 


accepts lowercase 
letters but displays 
uppercase as 
inverse capitals 


no 


Color available? 


yes 


yes 


yes. at extra cost 
($229 extra) 


yes 


no 


Graphics characters 
available? 


yes; characters 
available from 
keyboard 


yes; characters 
available from 
keyboard 


yes; graphics 
available only 
through POKE and 
CHR$ statements 


no, but unit color 
block is Vi normal 
character size 


yes; characters 
available from 
keyboard 


High-resolution graphics 
available? 


yes, included 
(320 by 192 pixels) 


yes, at extra cost 
(176 by 176 pixels) 


no 


yes. at extra cost 
(256 by 192 pixels) 


no 


Music available? 


yes. three voices 
of music; can mix 
noise with each 
voice 


yes. three voices 
of music, one of 
noise 


yes. one voice 
of music (needs 
external speaker 
and amplifier) 


yes, one voice 
of music 


no 


Extensions to BASIC for 
color, low-resolution 
graphics, and music? 


yes, uses BASIC 
commands to 
manipulate all 
three 


no, uses control 
characters and 
pokes to manipu- 
late all three 


no, uses pokes to 
manipulate all 

three 


yes. uses BASIC 
commands to 
manipulate all 
three 


low-resolution 
graphics available 
from keyboard 


Uses program cartridges? 


yes 


yes 


no 


yes 


no 


Machine-language monitor 
included? 


no 


no 


yes 


yes 


no 


Assembly-language 
assembler available 
(at extra cost)? 


yes 


yes 


yes 


no 


no 


Table 5: A 


comparison of five 


low-cost microcomputers, including 


the Commodore VIC20. 
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Meet the HP Series 80: 
Hewlett-Packard's newone-on-one 
computing systems for professionals. 




HP Series 80 Personal Computers for Professionals: HP-85 ($3250*) and I- IP-83 ($2250*) specifications: 
I6K RAM expands to 32K. 32K ROM expands to 80K; CRT with integrated graphics; (HP-85 only; built-in 
thermal printer, cassette tape unit); Software includes VisiCalc"* PLUS. Information Management, Graphics 
Presentations, Surveying, Data Communications (Spring '81), Statistics, Regression Analysis, Math, Linear 
Programming. Waveform & Circuit Analysis. BASIC Training. HP peripherals include floppy discs, printers 
and plotters. VisiCalc is a trademark of Personal Software, Inc. 

•Suggested retail price excluding applicable state and local taxes— Continental U.S.A., Alaska & Hawaii. 

Circle 183 on inquiry card. 



Together, you can 

analyze technical 

problems and evaluate 

solutions. 

Rapidly and accurately. 

HP Series 80 personal computing 
systems provide the technical solutions 
you require. Quickly! Easily! Inexpen- 
sively! Analysis techniques that were 
formerly difficult and often impossible, 
become part of your everyday work 
routine. You can evaluate functional 
behavior, select variable alternatives, 
perform cost analysis . . . and more ... all 
with greater accuracy and using more 
variables than you thought possible. 

SERIES 80, VISICALC™ 
PLUS AND YOU 

HP's VisiCalc™ PLUS is a major new 
software tool. It's an electronic worksheet 
that instantly recalculates results as you 
change the variables. You ask the what-if 
questions and immediately see their 
effects on your solution. No program- 
ming is necessary . . . you can become 
proficient with VisiCalc™ PLUS in a few 
hours . . . and then watch your horizons 
broaden. VisiCalc™ PLUS features many 
powerful functions including statistical 
analysis tools and the entire HP Series 80 
BASIC math set. Plus graphics! Create 
professional presentations with curve-fitting 
plots, stacked or clustered bar-graphs, 
exploded pie-charts and line graphs, all in 
up to four colors, on paper or transparencies. 

ONLY FROM 
HEWLETT-PACKARD 

HP Series 80 personal computing 
systems are part of a forty-year tradition 
of electronic products built to uncompro- 
mising standards of excellence. Addi- 
tionally, HP Series 80 products are serviced 
by HP technicians and on-site service 
contracts are now available. We urge you 
to judge for yourself with a hands-on, 
one-on-one demonstration at your HP 
dealer. For locations, call TOLL-FREE 
800-547-3400, Dept. 283A, except 
Alaska/Hawaii. In Oregon call 758-1010. 
Or write Hewlett-Packard, Corvallis, 
Oregon 97330, Dept. 283A. 
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PACKARD 



text) keys is obvious when they have 
been used a few times. 

The RESTORE key performs a 
valuable function in a computer 
where so many changes in character, 
background, and border color are 
possible. It resets the VIC to its state 
when it was turned on, except that it 
leaves the current program in 
memory (unlike some reset keys). 
Finally, the four large keys marked 
"fl/f2" through "f7/f8" have no 
predefined use but can be used by a 
programmer (through use of the GET 
statement) to produce a specific func- 
tion within the program. By using the 
shift key, these four keys can trigger 
up to eight user-defined functions. 
These keys are also used in some ap- 
plication cartridges to execute 
predefined functions. 

As I mentioned earlier, the VIC 
video display is well designed. The 
large letters are easy to read, even on 
an inexpensive color television, and 



the border around the active area of 
the display is restful to the eye. The 
narrow screen width (22 characters) 
will be a problem for some users, 
especially people using programs that 
need to display large amounts of 
data. Still, the screen width was a 
design decision reflecting the intended 
market, and I think that Commodore 
made a good decision under the cir- 
cumstances. 

Probably the most unexpected 
feature of the VIC is that it will be 
able to exchange both tape and disk 
files with the Commodore PET and 
CBM machines. Whether or not the 
program runs correctly on the other 
machines depends on whether it con- 
tains system-dependent code. For ex- 
ample, a CBM program using the full 
80 columns of the CBM video display 
will not run correctly on the VIC, nor 
will a program larger than 32 K 
bytes. The ability to exchange data 
and programs among machines from 
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Name 


Other hardware features 


VIC 20 


character-size graphics symbols, ' 




keyboard, uppercase and lower- 


Manufacturer 


case letters, eight-color 


Commodore Business Machines 


foreground and sixteen-color 


950 Rittenhouse Rd 


background video display, three- 


Norristown PA 19401 


part music generator, external RF 


(215) 666-7950 


(radio-frequency) modulator and 




power supply, built-in serial port 


Price 

$299.95 


Software included 


16 K-byte VIC BASIC in ROM 


Dimensions 


(read-only memory) 


40.3 by 20.4 by 7.2 cm (15.9 by 8 


Hardware options 


by 2.8 inches) 


cassette recorder, floppy disk. 




dot-matrix printer, modem. 


Processor name and type 


IEEE-488 interface, joystick, light 


6502, 8-bit 


pen, game paddle, extra memory 




cartridges (up to a total of 32 K 


System clock frequency 


bytes), RS-232C adapter 


slightly over 1 MHz 






Software options 


Memory 


VIC Programming Cartridge (in- 


5 K bytes 


cludes programming utilities and 




machine-language monitor), VIC 


Mass storage 


Super Expander Cartridge (adds 


cassette recorder or floppy disk 


3 K bytes more memory, high- 


optional 


resolution graphics capability) 



the same manufacturer is almost 
unheard of. One good example of its 
usefulness is a situation where some- 
one buys several VIC 20s to be used 
for data entry and feeds the results in- 
to a Commodore CBM computer. 

I also found the screen-manipula- 
tion characters and POKE statements 
for music easy to use. By 
manipulating color, graphics, and 
sound without using any new BASIC 
keywords. Commodore has achieved 
two advantages. First, VIC programs 
are syntactically equivalent to PET 
programs. Programs can be trans- 
ferred between machines without 
syntax errors due to unrecognized 
keywords; also. Commodore prob- 
ably developed VIC BASIC faster and 
at less cost because of its similarity to 
PET BASIC. Second, VIC BASIC is 
easier to learn for people who know 
PET BASIC or another version of 
Microsoft BASIC. 

An interesting thing about the VIC 
not apparent at first is the lightness of 
the unit. It literally has fewer com- 
ponents inside than you would ex- 
pect. This is possible because it is 
built around a custom "video inter- 
face chip" built by MOS Technology 
for its parent company. Commodore. 
This integrated circuit handles all the 
interaction between the 6502 micro- 
processor (also manufactured by 
MOS Technology) and the color 
television (this function is done by a 
handful of integrated circuits in many 
other microcomputers). The low 
component count plus Commodore's 
ability to manufacture and assemble 
almost all of the VIC within its own 
factory account for the lighter weight 
and extremely low cost of the unit. 

One final human-engineering 
feature of the VIC that will be ap- 
preciated by machine-language users 
and software developers shows Com- 
modore's willingness to learn from 
hard-earned experience. The 
developers of VIC BASIC separated a 
kernel of I/O (input/output) 
subroutines from the rest of BASIC. 
They have written these routines as 
true subroutines and have devised a 
method for passing parameters to 
them so they can be used by anyone 
who wants to develop software for 
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NEVER UNDERSOLD. 



Thats right. If you can find a lower 
price in this magazine WE WILL BEAT IT! Period. 



S-100 HARDWARE 

SD SYSTEMS 

Versa Floppy 1 kit $E59 

Versa Floppy n kit S349 

ExpandoRam II kit .S249 

ITHICAINTERSYSTEMS . . . .SCALL 



ALTOS 

NORTHSTAR. 



.SCALL 
.SCALL 



SUPPLIES 



Verbatim Datalife Diskettes 

MD525-01,10.16 $26.50 

FD34-9000 $30.00 

FD34-B000 $44.00 

Avery Tabulabies 

5.000 SVb X 1 5/1 6 ...... $1 8.75 

3.000 3^2X15/16 $14.25 

1.000 3]/aX15/16.. $8.15 

UARCO Paper [prices are FOB S.P.1 
:KaX11.15or18Lb $25.95 



SOFTWARE 

Microsoft Basic-BO 

Microsoft Basic Compiler . . . 



APPLE HARDWARE 

Microsoft Z-BOSoftcard .$259 
Microsoft Ramcard .....$170 

SSMAIOA&T $165 

SYMTEC Apple Light Pen .$219 
MOUNTAIN HARDWARE: 

Super Talker $270 

ROMWRITER $157 

lNTROUX-10 $180 

ROMPLUS+ $162 

MUSICSYSTEM $499 

Apple Clock . .$252 

Lobo Drive $CALL 

Videx 80x24 $299 

Andromeda $1 70 

M &RSup-R-Ternn $299 

Enhancer $100 

NEC Green Monitor ..... $240 
Sanyo Green Monitor $240 



PRIIVITERS 

EPSON MX-80 CALL 

MX-80 Graphics ROM . . .CAL 
NEW EPSON MX-BOTF . .CAL 

Okidata Microline 80 S41 

Okidata Microline 82 .... $62^ 
Okidata Microline 83 ....S899 
IDS Paper Tiger 4B0G . .$105Q 



D.C. Haves Micromodem .$299 
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full page ad in this 



Magic Wand 

Apple Visicalc 

Pickles and Trout CP/M® 




ALPim 

BYTE 
STORE/ 



Anadex DP-9000, 1 $11 9E 

AnadexDP-9500.1 . . . .$129£ 

Centronics 737 $68£ 

NEC Spinwriter $CALI 

NEC w/ Sellum Option . . . $CAL' 
C. itoh Starwriter 25 cps$1 441 
C. Itoh Starwriter 45 cps$1 771 

Diablo 630 $219 

MalibulBS $199 

Malibu2a0 SCALI 

MPI88G $49 



TRS-80 HARDWAR 

TRS-80's $CALlJ 

Micropolis 77 track $39P 

Percom Doubter $19! 

Percom Separator $27 

OrchestraSO $79 



5115 Douglas Fir Road • Suite B • Calabasas, CA 91302 



•Includa 12.00 ship 



jiai only to ttsma currant ly d afivarabla from othar 
,,«„ «,.««.. ... .„,,. v..™ p. . ,. ..- .^ w. — - rr-j — ordora. Ptaa«a call for Itema not liated. Wo glad- 
ly anaiMar any quaatlona on all of our hardwara, •oftwaro, and aupply naada. Quanltity discounta •vailabta. School purchaaa ordora aciMiptod. Pleaao ramambar 
to figura compatitora ahfpplng and handling chargaa whan arriving at navar undaraold prica. 



ahtpping and handling on all ordora. Viaa and Maatar Card accaptod. Nauar undaraold offar appliaa only t 
retail vendora at advertiaad prica. AU nevar undaraold offara good aa aupply laata. Ptaaaa add tS.OO for all COD ordora. 



(213) 883-8594 





Program to Recover 
"Crashed" Discettes AUTOMATICALLY! 

Maybe it was a lightning storm, static from the rug, or just 
too late at night to be working. Whatever the cause, when a 
discette "crashes" and valuable data or programs are 
destroyed, the loss is enormous, both in time and money. 

DISK DOCTOR is a program which automatically recovers 
bad discettes. Best of all DISK DOCTOR does not require any 
knowledge of CP/M file structure! If you can operate CP/M, 
then you can use DISK DOCTOR. The entire system is menu 
driven with key information displayed. 

DISK DOCTOR is comprised of five **wards", each capable of 
performing a specific discette recovery operation. 

• Ward A: Verifies discettes and locks out bad sectors without touching the 

good files that remain. 

• Ward B: Copies whatever can be read from a "crashed" file and places it 

Into a good file under user control. 

• Ward C: Copies discettes without stopping for bad sectors. Bad sectors are 

replaced by spaces. 

• Ward D: "Un-erases" files. That Is, Ward D will recover accidentally erased 

disk files. 

• Ward E: Displays directory of recoverable erased files. 

DISK DOCTOR will pay for Itself the first time It is used. 

Best of all, DISK DOCTOR operates almost complete automatically. The 
small amount of user interaction Is explained in the manual as well as 
prompted by DISK DOCTOR. 



Requires: 48K CP/M, two drives 
needed for complete operation. 

DISK DOCTOR: $100.00 

Manual Alone: $ 10.00 



VISA 



CP/M Formats: 8" soft sectored, 5" 
Northstar, 5" MIcropolis Mod II, 
Vector MZ, Superbrain DD/QD, Apple II + 

SuperSoft 

First in Software Technology 



All Orders and General Information: 
SUPERSOFT ASSOCIATES 
P.O. BOX 1628 
CHAMPAIGN, IL 61820 
(217)359-2112 

Technical Hot Line: (217) 359-2691 
(answered only when technician is 
available) 



CP/M REGISTERED TRADEMARK DIGTAL RESEARCH 



the VIC. In addition, all I/O routines 
called by BASIC are called indirectly 
through programmable-memory 
pointers holding the addresses of the 
true I/O routines; in this way, users 
can substitute their own I/O routines 
to be executed in place of those pro- 
vided within the VIC. 

These design decisions (which will 
be documented to interested parties 
by Commodore) do two things. First, 
they encourage the potential software 
developer to write software for the 
VIC by eliminating the need to write 
custom I/O routines. Second, they 
help isolate the structure of VIC 
BASIC from some machine-language 
code that may need to be changed; in 
this way. Commodore can prevent 
having several versions of VIC 
BASIC at some time in the future (a 
problem that plagued the PET and 
CBM machines). 

Problems and Limitations 

The VIC 20 is a very good 
machine, but it is not without some 
problems; fortunately, none of them 
are major. 

The juxtaposition of several key 
pairs on the keyboard is unfortunate. 
First, the CLR/HOME key is next to 
the INST /DEL key; while inserting or 
deleting characters in a BASIC line, 
you may inadvertently clear the 
screen or return the cursor to the up- 
per left corner of the screen. More an- 
noying are the reversals of the colon 
and semicolon keys and the RETURN 
and RESTORE keys (see photo 1). 
Touch typists and keyboard users are 
used to finding these key pairs in dif- 
ferent positions (eg: the RETURN key 
in the same row as the top row of let- 
ters). Since the VIC keyboard does 
not have the layout of previous Com- 
modore machines, it is unfortunate 
that the keyboard was not laid out in 
a slightly different way. 

Another problem has to do with 
the music voices. Once a music voice 
is turned on by the appropriate POKE 
statement, only poking that location 
to zero, turning off the sound on the 
television set, or turning off the com- 
puter will shut off the sound. Neither 
stopping the program that turned on 
the sound nor typing the keyword 

Circle 28 on inquiry card. » 



Twenty new products for yoiirTRS-80 
that are so hot... 
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Apparat introduces twe nty powerful and ec-o nomica I 
add-ons for your TRS-80 system. Hardware and 
Software to increase your capabilities^ 
Software 

SMART TERMINAL 80— Converts the Model I or 111 
to an intelligent terminal. 
MEWTRIEVE — Rapid search and retrieval of 
memory/disk for a character string of any length. 
fLEXTEXT — Provides proportional spacing, 
compressed and extended characters, underlining 
and so on. Operates on the Centronics 737 printer 
in conjunction with SCRIPSIT for the Model I. 
fLEXTEXT II — Provides proportional spacing, 
right justification and so forth, on the MEC 
Spinwriter 5500 series printers printing in 
conjunction with SCRIPSIT II®. 
BIONIC BASIC— Add new functions to BASIC. 
Editing and array handling functions available. 
POCKET 80 GAMES— For the Pocket Computer. 
C-WRITE — Comprehensive client write-up system 
for the professional accountant. 
NEWDOS/80— For the Model III— all the features 
available on the Model I plus double density. 
VOCAL SYMTHESIZER— Provides Morse, Spelled 
and Spoken output of data files through the 
TRS-80® Vocal Synthesizer. 




INTEGRATED SALES AND INVENTORY SYSTEM 

— Provides inventory, sales and receivables 

for manufacturers. 

Hardware ■ ■ < 

CLOCK/CALENDAR/APPOINTMENT 

SCHEDULER— Time, date and up to 100 

time/date appointment interrupts. 

PROM BLASTER— Programs 25XX and 27XX 1 to 

4K multi and single voltage PROM. 

MUIJI-PROCESSOR EXPERIMENTOR SYSTEM 

— Provides a COPS 402 processor with I/O 

RAM, and a cross assembler for real time or 

process control requirements. 

ASAP (APPARAT SCIENTIFIC ARITHMETIC 

PROCESSOR) — fast processing of scientific 

functions. 

TRS-80® BUS EXTENDER— Allows up to six 

hardware products to be plugged into Models I or 

III bus. Has self-contained power supply. 



DISK SEPARATOR— Improves floppy disk 
performance required because of insufficient data 
separation on the Model I. 

SPEECH I/O MODULES— Voice and sound input 
and outputforthe Models I and III. 
APPARAT CONNECTION— Adds auto answer and 
auto dial modem capabilities to your TRS-80® 
MODEL III FLOPPY DISK SYSTEM— Add one to 
four drives plus controller to your Model III with up 
to 2.8 megabytes capacity under riEWDOS/80. 
WINCHESTER DISK SYSTEM— five to forty megabyte 
storage with optional tape or floppy backup. 

If you're going to upgrade your system, call us 
about our twenty new TRS-80 Products, or our 
complete line of add-ons for the TRS-80. You'll find 
our products innovative and our prices hard to 
beat. Dealer inquiries welcome. For more 
information on Apparat's new products, send $1.00 
(refundable on your first order) for our 1981 
catalog, or call us at (303) 741-1778. 

To order any product, call us toll-free (except 
Alaska, Colorado and Hawaii) at 

800-525-7674. 




Apparcft,lnc. 

4401 So. l^marac Parkway, Denver, CO 80237 (303) 741-1778 
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END will stop it. (The Atari 400 has a 
similar problem, but typing END 
causes it to silence all sound 
generators.) 

Another problem is shielding 
against RFI (radio-frequency in- 
terference). Although the Federal 
Communications Commission has 
passed a set of rules to eventually 
keep personal computers and similar 
devices from interfering with televi- 
sion and radio reception, most 
manufacturers have received extra 
time to modify their products. In the 
case of Commodore, only units 
manufactured after March 1981 must 
meet the new requirements. I have 
been told by Commodore that un- 
shielded units will be marked as such. 
If you live in close proximity to other 
people, I recommend that you wait 
for a shielded unit. If you use an un- 
shielded VIC, people nearby may not 
be able to use radios and televisions 
while the computer is on. 

The most serious problem I found 
can be avoided with some fore- 
thought. The VIC tape recorder, once 



put into play or record mode, can be 
started and stopped by the computer. 
A potential problem occurs when you 
have just done a LOAD and are about 
to do a SAVE (to save, for example, a 
revised version of the program just 
loaded). When you did the LOAD, 
the VIC instructed you to press the 
play button to begin the loading pro- 
cess. When it finished loading the 

One of the most impor- 
tant components of a 
consumer-oriented 
microcomputer is its 
documentation. 

program, it stopped the tape- 
transport motor but left the play but- 
ton depressed. If you then give the 
SAVE command, the VIC initiates the 
process, even though the record but- 
ton has not been pressed. (If no 
recorder buttons are pressed when the 
SAVE command is given, the VIC in- 
structs you to press both the play and 
record button, and the recording pro- 



SclTronJcs introduces . . . 

REAL TIME CLOCKS 

with full Clock/Calendar Functions 

The Worry-free Clocks for People 
Who Don't Have Time to Worry!! 



yvhat makes them worry-free? 

• Crystal controlled for high 
(.002*7o) accuracy 

• Lithium battery backup for contin- 
uous clock operation (6000 hrs!!!) 

• Complete software in B ASIC- 
including programs to Set and 
Read clock 

• Clock generates interrupts 
(seconds, minutes, hour) for 
foreground/background operation 

Applications: 

• Logging Computer on time 

• Timing of events 

• Use it with the SciTronics Remote 
Controller for Real Time control 
of A.C. operated lights and ap- 
pliances 




Versions available for: 

• S-100 bus computers 

• Apple II computer 

• SciTronics RC-80 
owners 



RTC-100 $159 

RTC-A $129 

RC-80CK $109 



Send SciTronics Inc. 

Check or 323 s^ ciewell St., P.O. Box 5344 
ordeMo- Bethlehem. PA 18015 
(215) 868-7220 

Please list system with which you plan to use 
controller • Master Charge and Visa accepted. 
COD'S accepted. PA residence add sales tax. 
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cess occurs without error.) The 
RUN/STOP key will not abort the 
loading process, although pressing 
the RUN /STOP and RESTORE keys 
will. Still, there are two chances to 
lose the program: one, not realizing 
that the program is not being record- 
ed; two, realizing it but turning the 
VIC off from not knowing that the 
SAVE command can be aborted and 
restarted. 

Documentation 

One of the most important com- 
ponents of a consumer-oriented 
microcomputer is its documentation. 
Microcomputer documentation was 
neglected in the past because it was 
seen as being too expensive and time- 
consuming to justify the perceived 
benefits. Now, however, good 
documentation can make the dif- 
ference between the average con- 
sumer using or ignoring the same 
machine. Microcomputer documen- 
tation has a heavy burden to carry 
because of the multiple functions it 
needs to perform. First, it must tell 
the user how to unpack the computer, 
get it running, and use it with 
prepackaged software. Second, it 
must guide the user carefully through 
the first sessions with the computer 
(because many people still have some 
uneasiness or fear of computers). 
Third, it must educate the user about 
microcomputers in general so its 
potential for use can be seen. Fourth, 
it must document the features of the 
microcomputer in a way that is both 
complete and easy to understand. 

Commodore recognized the need 
for good documentation. Avalanche 
Inc (of Palo Alto, California) has 
been commissioned to produce 
several books about the VIC. The 
first, the VIC User's Manual, is sup- 
plied with the VIC and is a good in- 
troduction to the VIC and its 
features. Its style is informal, friend- 
ly, and respectful of the reader's in- 
telligence, but it assumes no previous 
knowledge of computers. There are 
illustrated chapters on setting the VIC 
up and on using its graphics, color, 
and music. Each feature of the VIC is 
illustrated with several short pro- 
grams (5 to 25 lines each), making it 

Circle 29 on inquiry card. » 



Eleven new products for your ^ple 
that are so hot... r 
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Apparat introduces eleven powerful and 
economical add-ons for your Apple system. 
Hardware and Software to increase your 
capabilities: 

THE EXTEMDER— Extends Applesoft^" by 
adding these functions: 

• Print Using • Auto Line numbering 

• Decimal/Hex Conversion • High Resolution 
Screen Color Indication • Single Color Screen 
Fill and much more... 

HAMDY DISK — Utility programs and device 
handlers for the APEX operating system — A 
powerful alternative to Apple DOS. 
XPLO— A Block Structured— Pascal type 
high level language operating under APEX — 
Mow with floating point arithmetic. 
ASAP — Apparat's Scientific Arithmetic 
Processor Board — Faster execution of 
scientific functions. 
CLOCK/CALErfDAR/APPOIIMTMEMT 
SCHEDULER — Provides time and date which 
can be read by the Apple or automatically 
DMA'd to the video screen. Also maintains up 
to one hundred times and dates for use in 
maintaining an appointment calendar. 



%\ 
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PROM BLASTER— Programs all IK to 
4K PROMS of 25XX of 27XX single or multi- 
voltage types — With all personality modules 
and read/write software. 

APPLE ADD-ON FLOPPY DISK DRIVES— 

Using the highly reliable TAIiDOli disk drives 
— Provides greater capacity in 40 and 80 
track single or dual sided versions. Includes 
software to integrate this greater capacity to 
the Apple DOS's. 

WINCHESTER MICRO DISK— 5 to 10 
megabyte capacity optional tape backup. 
Software to integrate this greater capacity to 
the Apple DOS's. 

PASCAL GENERAL LEDGER— Menu driven 
general ledger program based on the Osborne 
System. Customized utility for a true turn-key 
general ledger system. (This is the system 
we use I) 
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SALES AND INVENTORY SYSTEM— 

Inventory, sales and invoicing package. 
Particularly advantageous in a manufactur- 
ing environment. 

APEX — The operating system for the Apple II 
— Total control ofyour Apple — fast program 
loading and execution — Flexibility — 
Efficiency. Once you've tried APEX you can 
never go back to any other Apple DOS. 

If you're going to upgrade your system, call 
us about our eleven new Apple Products, or 
our complete line of add-ons for the Apple. 
You'll find our products innovative and our 
prices hard to beat. Dealer inquiries 
welcome. For more information on Apparat's 
new products, send $1.00 (refundable on your 
first order) for our 1981 catalog, or call us at 
(303) 741-1778. 

To order any product, call us toll-free 
(except Alaska. Colorado and Hawaii) at 

800-525-7674. 




Apparat, Inc. 

4401 So. 'mmarac Parkway, Denver, CO 80237 (303) 741-1778 



easy to begin learning about the com- 
puter. Most of the chapters do not re- 
ly on material from previous 
chapters, meaning that the reader can 
learn about the features in any order. 
Avalanche has produced two more 
books, Introduction to Computing 
...On the VIC and Introduction to 
BASIC Programming... On the VIC. 
Both books, part of the Commodore 
Learning Series, are available at extra 
cost. They are written in the same 
friendly style and cover the use of the 
VIC in greater depth. What makes 
these books so innovative is that each 
book is sold with a program cartridge 
containing longer example programs 
that are used in the book. This allows 
the reader to learn from longer pro- 
grams without the drudgery of hav- 
ing to type them in. 

Comparison to Other Computers 

Table 5 gives a comparison of five 
low-cost, consumer-oriented micro- 
computers: the Atari 400, the Com- 
modore VIC 20, the Ohio Scientific 
Challenger IP, the Radio Shack 



TRS-80 Color, and the Sinclair ZXSO. 
Although the VIC is a very good 
machine, some of the others have 
features that may make them the best 
choice for you. The Atari 400 has the 
most sophisticated design; it allows 
detailed video graphics (although 
they are more difficult to program) 
and is the logical choice of anyone 
wanting access to sophisticated 
arcade-like games. The TRS-80 Color 
Computer might be the best choice if 
you want the convenience of getting 
service and repairs from a Radio 
Shack store. In any case, the best 
computer for you depends on your 
needs and your budget. 

Conclusions 

• The final verdict on the Com- 
modore VIC 20 is not in yet because 
of the large amount of hardware and 
software not yet commercially re- 
leased. But if the rest of the product 
line is as good as the VIC 20 
microcomputer is, the VIC computer 
system will be one of the strongest on 
the market. 



• The VIC 20 computer unit is unex- 
celled as a low-cost, consumer- 
oriented computer. Even with some 
of its limitations (eg: screen size of 23 
rows by 22 columns, maximum pro- 
grammable memory of 32 K bytes), it 
makes an impressive showing against 
more expensive microcomputers like 
the Apple II, the Radio Shack 
TRS-80, and the Atari 800. 

• The low cost of the VIC ($299.95) is 
made possible by a custom computer- 
to-video interface circuit that replaces 
several other integrated circuits and 
by Commodore's manufacturing 
most of the VIC at in-house factories 
in Japan. 

• The VIC is well designed and easy 
for the novice to use. A large part of 
its suitability for first-time users is 
due to its excellent documentation 
and attention to human-engineering 
factors. The unit has some small 
design flaws, but they are minor. ■ 



Why Do Professionals Prefer 



BECAUSE 

• Unique software • Technical support • Quick 
delivery • Established company • Release 2 
CP/M' (some packages under UNIX-' and TRSD8S') 

• Quality software • In-house expertise • Fast 
response • User orientation • Competitive prtces 

• Customer service • Vtatalim** media • Onyx 
hardware (CP/M and UNIX versions) 



BECAUSE 

Unique swift routing cybernetics response system 
gives you no-nonsense technical answers that save 
you time. Call: (714) 848-1922. 




Business 
Medical 
Real Estate 
Computer Systems 



• NEIVRM/COBOL' applications: 

• Order Entry/Inventory • Receivables • Payables • 
General Ledger • Financial Modeling • Client Account- 
ing— and more on the way! 

• NEW CBASIC2' applications: 

• REAP (Real Estate Acquisition Package). 



Software from Cybernetics? 



RM/COBOL— The new standard for microcomputer COBOL!! The only COBOL 
for CP/M (also on TRSDOS & UNIX) with alternate keys (multi-key ISAM), CRT 
screen handling, Interactive debug, and the most useful Level 2 features. Compat- 
ible with RSCOBOL'— but runs fatter. 



TRS-80', Model II CP/M— The fastest Mod II CP/M with the most features. Out- 
standing teaching documentation for newcomers to CP/M, multiple CRT emula- 
tion, down loading package, support for CORVUS 10 Mb hard disk. Maijy addi- 
tional user-oriented features. 



Plus existing CBAStC2 packages: 
APH (Automated Patient History) 

Osborne & Assoc— Payroll • Payables/Receivables • General Ledger 
NAD* (Name and Address) 
PMS (Property Management System) 

Inquire for details 

Trademarks of: 'Ryan-McFarland Corp , Compiler Systems. Inc , Digital Research, 'Bell 
Telephone Laboratories. Inc.. '•Tandy Corp . "Verbatim. Inc . Cybernetics. Inc . "Struc- 
tured Systems Group. Inc.. ^Small Business Applications. Inc 



And system software packages: 
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Gordon R.Dickson, 
Science Fiction Author, 
Minneapolis, Minnesota 

Gordon Dickson: a small business- 
man whose product is his own 
imagination. He's written more than 
40 novels and 150 short stories; 
his newest work is The Final 
Encyclopedia. He uses his personal 
computer and word processing 
software to maximize his production. 
All his words— his product- 
are stored on diskettes. He calls up 
sentences and paragraphs on 
demand, and gets more rewrite out 
of the time available. So he depends 
on Scotch diskettes to save himself 
production time. 
Dependable Scotch media can 
work just as hard foryou. Each 
Scotch diskette is tested before it 
leaves our factory, and certified 
error-free. So you can expect it to 
perform exactly right. 
Scotch 8" and 5 W' diskettes are 
compatible with computer/diskette 
systems like TRS-80, Apple, PET, 
Wang and many others. Get them 
from yourlocal 3M distributor. For 
the one nearest you, call toll-free: 
800/328-1300. (In Minnesota, call 
collect: 612/736-9625.) Ask forthe 
Data Recording Products Division. 
In Canada, contact 3M Canada, 
Inc., Ontario. 

If it'sworth remembering, 

it's worth Scotch 

Data Recording Products. 
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DC Motor Controls 

Build a Motorized Platform 



Steve Ciarda 

FOB 582 

Glastonbury CT 06033 



Many of you grew up as I did, tak- 
ing all your toys apart. In most cases, 
the wrapping was scarcely off a gift 
before a screwdriver was skillfully 
applied to pry it apart. 

I haven't changed much over the 
years. I still take most of 
my gadgets apart. Five 
months ago, I bought the 
Milton-Bradley Big Trak 
toy tank for use in a pro- 
ject. Instantly, I had the 
screwdriver and pliers 
ready to do their job. I un- 
packed the Big Trak, in- 
stalled the batteries, 
placed it on the floor, and 
pressed the Test button. 
The tank beeped a few 
times and executed a pre- 
programmed test se- 
quence. Everything 
worked, so I began to dis- 
assemble it. The time from 
my unpacking the box to 
unscrewing the case 
wasn't more than a minute 
and a half. 

I took Big Trak apart 
because I was interested in 
the motorized mechanism 
inside the vehicle. I found 
it an impressive engineer- 
ing accomplishment that 



such sophisticated control could be 
provided with inexpensive motors. 
My previous experience led me to 
believe that only industrial-quality 
DC (direct-current) motors could be 
controlled so well. It seems that many 
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Photo 1: A PM (permanent -magnet) DC motor can also be used 
as a generator-type tachometer, or tachometer-generator. When 
the shaft is turned, a DC current proportional to the speed is 
produced. In the case shown, a small PM DC motor is secured in 
a vise, and the shaft is slowly turned (by the belt attached to the 
shaft and extending to the lower right). The digital voltmeter 
above the motor indicates the actual generator output voltage. 
In this case, the shaft is turning at about 150 rpm. 



things have changed since I was a kid: 
permanent-magnet DC motors aren't 
what they used to be. 

DC motor controls are not the 
same, either. They are simpler, more 
accurate, and cheaper. Using DC mo- 
tors has become relatively 
easy. It's no longer a black 
art. 

I hope this article 
discussing the principles of 
DC motors will dispel 
your reluctance to experi- 
ment with them. First the 
basics, then some ex- 
amples of motor use. 



What Is a DC Motor? 

The DC motor was in- 
vented by Michael Fara- 
day early in the nineteenth 
century. He determined 
that when a current- 
carrying conductor is 
placed in a magnetic field, 
a force is applied to the 
conductor, causing it to 
move. Shown graphically 
in figure 1, the direction 
and magnitude of this 
force are functions of the 
conductor current and the 
direction of the magnetic 
field. Conversely, moving 
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producing 8 bit codes or escape sequences are also supported. 



Ordering 



Specify the CRT version, your video board or 
microcomputer, the 8080/Z80 or Z80 code version, and disk 
format required. (Call for pricing and delivery on the CP/M-86 
version) 

Standard Package: Disk and manual $130 

Manual: Price refunded with software purchase $15 

VISA and MASTER CARD Welcomed. 
Attractive Dealer Terms. 

New CRT Emulation Package 

Get the details on our CRT emulation package for S-100 
computers, which features the PllCEON V-100, 24x80 video 
board and our software to give you an exceptionally compatible 
and high speed alternative to a CRT terminal. 

CP/M and MP/Mare registered trademarks of Digital Research, 
Inc. Apple II is a registered trademark of Apple Computer. Inc. 
Sof tCard is a trademark of Microsoft. TRS-80 is a trademark of 
Tandy Corp.- 



North Star • Cromemco • Heath H8/H89 • SuperBrain • Apple 11 Softcard • Sorcerer • TRS-80 Model 11 & Model I 
Most other CP/M Systems with CRT or Memory Mapped Displays • MP/M • CP/M-86 



CompuView Products Inc. 

618 Louise, Ann Arbor, Michigan 48103 • Telephone (313) 996-1299 

Circle 74 on inquiry card. 



a conductor through a magnetic field 
was found to induce a current in the 
conductor proportional both to the 
intensity of the field and the velocity 
of the conductor as it passes through 
the field. 

Faraday found the best way to ob- 
tain useful work from this magnetic 
force. He assembled a rotating disk- 
shaped conductor within the 
magnetic field. The resultant force 
vectors caused the disk to spin. To at- 
tach current-carrying leads to the 
spinning conductor, he used sliding 
contacts. 

These two discoveries became the 
basis of the DC motor and the DC 
generator. Eventually, the disk was 
replaced with many turns of wire 
placed in deep slots of a laminated 
iron rotor. This part is the armature. 
The externally applied magnetic field, 
the stator field, was produced by an 
electromagnet (or a permanent 
magnet) and the sliding contacts 
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became carbon brushes and com- 
mutators. 

The optimum DC-motor con- 
figuration has the most conductors in 
the magnetic field. Maximum force is 
developed at a right angle to the 
stator field. Between these positions, 
the resultant force is a function of the 
sine of the angles between the two 
fields. As the rotor turns, the 
magnetic field rotates with it unless 
some provision has been made to 
switch the direction of current flow in 
individual armature conductors so 
they maintain the maximum force 
vector. 

This switching is done with a com- 
mutator, as shown in figure 2 on page 
70. Current flows in through brush A 
and out through brush B. During 
clockwise rotation, the current in 
coils 3 and 6 will have reversed after 
one sixth of a revolution past the 
position shown. In fact, after every 
one sixth of a revolution, the current 
in two opposite armature conductors 
changes directions. As a result, the 
current-flow and field vectors in the 
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armature occupy a fixed position in 
space independent of rotation of the 
coils. This provides steady, unidirec- 
tional torque. 

Motor Classification 

DC motors are often classified by 
the type of stator field used. 
Fractional-horsepower DC motors 
using electromagnets to generate the 
stator field are called "wound-field 
motors." There are three basic types: 
series field, shunt field, and com- 
pound field. A graphic comparison of 
speed, torque, and current of these 
three motors is given in figure 3 on 
page 72. 

Series-field motors provide the 
greatest torque at start-up because the 
high initial armature current flows 
through the stator field as well. As 
the speed increases, the current 
decreases. This further increases the 
speed. If not for internal friction and 
coil-winding energy losses, this type 
of motor could theoretically run 
away under no-load conditions. This 
type of motor is best used where large 
starting torques are required, such as 
automotive propulsion. A schematic 
representation and speed/torque 
graph are shown in figure 3a. 
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F= IB sine 
F= FORCE 

B = FLUX DENSITY 
l=CURRENT 

Figure 1: Simplified diagram of the basic 
electromagnetic principles behind the DC 
motor. When a current-carrying conduc- 
tor is placed in a magnetic field, the con- 
ductor feels a mechanical force, F, in the 
indicated direction, perpendicular to the 
current and the magnetic field. The force 
is greatest when the current is flowing 
perpendicular to the lines of flux (6 = 90°), 
as shown here. The force is zero if current 
flows parallel to the lines of flux (6 = 0°). 
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Figure 2: Internal structure of a typical 
PM (permanent-magnet) DC motor. 
Brushes transfer current to the armature 
coils. As the armature rotates, the brushes 
contact the assembly at different points, 
reversing the direction of current flow in 
the appropriate coils to maintain the elec- 
tromagnetic force and provide continuing 
torque. 



Shunt-field motors, shown in 
figure 3b, have the armature and field 
coils connected in parallel. The 
lower-current field winding, used on- 
ly for creating a magnetic field and 
not required to carry the heavy ar- 
mature current, makes this motor 
popular for fixed-speed applications. 
Except at start-up, the shunt-field 
motor has greater torque than the 
series-field motor for a given speed. 

Compound-field motors have both 
series- and shunt (parallel)- field 
windings. These motors exhibit high 
starting torque and relatively flat 
function curves for speed/torque 
characteristics. While useful in pro- 
viding rotation in one direction, this 
motor is difficult to reverse since con- 
nections to both windings must be 
reversed in polarity. Complex switch- 
ing circuits are required for reversal 
control. 

Permanent-Magnet Motors 

In a PM (permanent-magnet) 
motor, the stator field is produced by 
a permanent magnet, not an elec- 
tromagnet. The PM motor has a 
speed/ torque curve that is linear over 
an extended range, as shown in figure 
3d. 

The obvious advantage of using a 
permanent magnet is that it requires 
no electrical power to generate the 
stator field. Because the actual 
electrical-to-mechanical energy con- 
version takes place in the armature, 
the major part of the power supplied 
to the electromagnetic field coil in a 
wound-field motor is lost as heat. The 
PM motor requires less power and 
less cooling. 

The PM motor is not new. It has 
been around for many years and was 
used in your childhood toys. 
However, high-power PM motors 
were very expensive and rarely found 
in the home. Only recently has the in- 
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corporation of new ceramic magnet 
materials made the PM motor prac- 
tical for low-cost/high-power ap- 
plications. Previously, most PM 
motors used alnico-alloy magnets, 
which are susceptible to demagnetiza- 
tion. 

The magnet material in all PM 
motors is magnetized during manu- 
facture by placing it into a strong 
electromagnetic field. If, later on, the 
motor is not carefully regulated while 



in use, high armature currents can 
produce fields exceeding the original 
magnetization flux. Consequently, 
this can demagnetize the stator 
magnet. 

The current at which this 
phenomenon occurs is approximately 
seven or eight times the stated normal 
operating current of the motor. A PM 
motor with a 3 A current rating 
would have problems at currents ex- 
ceeding 24 A. While such values seem 
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Figure 3: Different types of DC motors are distinguished by the type of stator field. 
Three types use an electromagnet to produce the stator field; the fourth uses a perma- 
nent magnet. Different methods of connecting windings in the stator electromagnet pro- 
duce different speed/torque and current /tor que function curves. 
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unlikely in normal use, very high cur- 
rents are often incurred in low-speed, 
high-torque, pulsed operation. The 
greatest risk occurs during a high- 
torque, high-speed, rapid-reverse 
situation. The sum of the applied 
voltage and counter EMF (elec- 
tromotive force) of the motor at the 
instant of reversal can create ex- 
cessive current due to relatively low 
armature resistances. This article 
primarily covers low-speed PM- 
motor applications, so this shouldn't 
be a problem. 

Speed Control in PM Motors 

Controlling the speed of a PM 
motor is much easier than controlling 
a wound-field motor because the 
speed/torque characteristics are 
linear. If you apply a fixed voltage to 
a PM motor, it rotates at a fixed 
speed. Double the voltage or reduce 
the torque (load) requirement by half, 
and the speed increases by a linearly 
proportional amount. 

Therefore, the least complicated 
speed control is one which adjusts the 
voltage applied to the armature. This 
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Figure 4: A simple open-loop linear 
motor-speed control Operating the con- 
trolling transistor in the linear region of its 
characteristic curve leads to loss of energy 
as heat. 



can be physically accomplished using 
a rheostat, an autotransformer and 
rectifier, or a linear transistor- 
amplifier circuit (such as the one 
shown in figure 4). The objective is to 
apply a relatively constant current to 
the armature. 



In the case of the linear amplifier, 
however, considerable power is 
wasted as heat loss when the control 
component (here, a transistor) is not 
fully turned on (saturated). The worst 
case occurs when high torque is re- 
quired at low speed. This condition 
can be overcome by pulsing the 
power to the armature through an 
on/off switch or a switching 
amplifier. The resulting average cur- 
rent creates the same effect as the 
linear amplifier without the power- 
dissipation problems. 

There are three basic types of 
switching amplifiers used in PM- 
motor controls: PWM (pulse-width 
modulation), PFM (pulse-frequency 
modulation), and SCR (silicon- 
con tr oiled-rectifier) pulse-width 
modulation. Essential characteristics 
of these three forms are shown in 
figure 5 on page 76. 

The pulse-width-modulated con- 
troller works by switching the full 
voltage of the DC power supply to 
the motor on and off at a fixed fre- 
quency with a varying duty cycle. At 
low speeds, the duty cycle is short. 



A2-3D/A Saturn Navigator... 

° a 3D adventure for your A2-3D1 animation pacicage and your Apple II 

. . . from SubLOGIC. 
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Saturn Navigator will take you to places where only Voyager I has ventured. 
You'll simulate flight from Earth to Saturn through all of the necessary phases 
from leaving Earth's orbit and making mid-course corrections to entering 
Saturn's orbit and docking with a Saturn orbital station. 

Saturn Navigator is sophisticated, even complex, but you don't have to be a 
physicist to play. Your Apple will apply the physics as it shows trial flight paths 
in response to your input and then carries you on a breathtaking 
^^Pgy,„pu approach to the ringed planet. 

Playing time: 30-45 minutes (for ages 12-adult). 

$24.95 on disk (48K memory and A2-3D1 required). 
b . 

SEE YOUR DEALER or order direct and include $2 for UPS or 
$3 for first class mail. Illinois residents add 5% sales tax. 
Visa and Master Card accepted. 



A2-3D/A Saturn Navigator Is the first in a series of support 
programs for the A2-3 D1 . 

TKe A2-3D1 Animation Pacicage, 

best utilities for the programmer, is only $59.95 on disk (32K 
required) or $49.95 on cassette (16K required). 
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World's 
^st Multi-User 
Svstem ... 
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The dedicated power of this complete single board computer is provided to 
each user, making the DISCOVERY MULTIPROCESSOR unique among 
multi-user systems. With the power and expandability of distributed process- 
ing • With the economy of shared peripherals • With the flexibility of shared 
and public files • And all of this with full CP/M* and S-100 compatibility. 

Multiprocessing Software Multiprocessing Hardware 



Our Distributed Processing Oper- 
ating System, dpc/os®, resides in 
the Service Processor, establishing a 
CP/M environment for each user 
and managing access to the shared 
system resources. Multiuser facilities 
are provided for print spooling, for 
interprocessor communication and 
for private, public and shared-update 
files. Several processors can be em- 
ployed concurrently by a single user 
via the enhanced batch submit facil- 
ities. And with DISCOVERY all 
CP/M compatible programs will 
execute without modification, thus 
protecting your software investment 



The ACE 64 K Distributed Process- 
ing Single Board Computer, the 
dpolSO " gives the DISCOVERY 

MULTIPROCESSOR its own unique 
architecture. One DPC is dedicated 
to each user providing exclusive use 
of the onboard Z-80, 64K ram and 
serial I /O. Access to the shared 
resources is provided by an ex- 
panded DPC used as a Service 
Processor. Additional users can be 
added at any time by simply inserting 
additional DPC'sjnto the standard 
S-100 bus — up to a total of sixteen 
user processors in a single chassis 1 
* CP/M is a registered TM of Digital Research, Inc. 



DISCOVERY has been proven in installations throughout the World. 
If you need the Power of Multiprocessing... it's time you discovered us! 




The ACE DISCOVERY MULTIPROCESSOR dedi 
cates a complete 64K Z-80 Distributed Processing single 
board Computer, the dpc-lSO" to each user. An ex- 
panded DPC coordinates all of the system activities. 



1 



Multiuser mainframes with 192 K ram start at 
under $6000. The 64K dpolSO^Ms priced at 
$1395, Immediate delivery. A complete line of 
standard peripherals including a 26M byte hard 
disk subsystem can be supplied on request 
Dealer and OEM inquiries are invited. 



Visit our Booth at the NCC 



Action Computer Enterprise, Inc. 

The Multiprocessing Company 

55 West Del Mar Boulevard, Pasadena, California 91105 USA • Cable ACEPAS Pasadena • (213) 793-2440 
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C-60 C-90 

AUDIO CASSETTES 



Microsette, the undisputed industry 
leader in short cassettes for micro- 
computer applications also offers 
equally high grade audio cassettes 
at budget prices. Credit card buyers 
may phone (415) 968-1604. 

LOOK AT OUR PRICES 



Length 


10 Pack 


50 Pack 


C-10 


$ 7.50 


$32.50 


C-20 


$ 9.00 


$39.00 


C-60 


$13.50 


$57.50 


C-90 


$17.50 


$77.50 



UPS shipment in Cont. USA incl. 
We can not ship to P.O. Boxes 
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Check or money order enclosed D 
Charge to: Visa D MasterCard D 
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Expiration Date 
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MICROSETTE CO. 

475 Ellis Street 
Mt. View, CA 94043 
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Figure 5: Comparison of three basic switching-amplifier control-circuit output 
waveforms. The controlling semiconductors are saturated; the average amount of elec- 
trical current transferred to the motor is limited by rapidly cutting the current off and 



and the average voltage applied to the 
armature is low. At high speeds, the 
duty cycle is much longer, and the 
average voltage is increased. 

The pulse-frequency-modulated 
controller, on the other hand, 
switches the DC supply on for a fixed 
period of time at a varying repetition 
rate. At slow speeds, the switching 
frequency is low, and the resulting 
average applied voltage is low. At 
higher speeds, the pulse width of the 
applied power is the same, but the 
switching frequency is increased to 
raise the average voltage level. 

Figures 6 and 7 on page 78 illustrate 
simple circuits allowing you to ex- 
periment with PWM and PFM speed 
controls. The components and fre- 
quencies in the schematics are 
selected for high-current DC motors 
such as those found in electric drills. 
(For use on high-speed/low-torque 
hobby motors, the frequencies and 
pulse widths may require adjust- 
ment.) In figure 6, 10 to 100% PWM 
speed control is accomplished by ad- 
justing the duty cycle of a one-shot 
(monostable multivibrator) triggered 
from a fixed 100 Hz frequency 
source. In figure 7, PFM speed con- 
trol is obtained by varying the fre- 
quency of 1 ms pulses applied to the 
motor. 

The third method, using an SCR as 
the switching element, is a variation 
on PWM. SCR speed control is nearly 



always used at the power-line fre- 
quency (50 or 60 Hz). It functions by 
changing the firing angle (ie: the point 
in the waveform where conduction is 
triggered) between and 180 degrees 
and applying a specific fraction of 
each voltage waveform to the motor. 
At low speeds, the firing time is short, 
resulting in a low average voltage ap- 
plied to the motor. At high speeds, 
the firing time becomes longer, 
resulting in a higher average voltage. 
The SCR controller does not have 
the precise control resolution of the 
linear amplifier, but its major advan- 
tages are high power-conversion effi- 
ciency in the switching mode and low 
forward-voltage drop. The predomi- 
nant use of SCRs in fractional- 
horsepower DC-motor controls is 
primarily due to the simplicity of the 
circuitry. A typical wide-range SCR 
speed-control circuit is shown in 
schematic form in figure 8 on page 80. 
Figure 9 illustrates a speed-control 
circuit which maintains constant 
speed under varying load conditions. 

Closed-Loop Speed Control 

The speed-control designs present- 
ed so far have been open-loop con- 
trollers. They are adequate for setting 
speeds where torque requirements are 
constant. For applications where 
there is a variation in load demand or 
where constant velocity is required, a 
closed-loop control system must be 
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Multi-User 



UniFLEX is the first full capability multi-user 
operating system available for microprocessors. 
Designed for the 6809 and 68000, it offers its 
users a very friendly computing environment. 
After a user 1ogs-in' with his user name and 
password, any of the system programs may be 
run at will. One user may run the text editor 
while another runs BASIC and still another runs 
the C compiler. Each user operates in his own 
system environment, unaware of other user 
activity. The total number of users Is only 
restricted by the resources and efficiency of the 
hardware in use. 





Suppor 



The design of UpiFLEX, with its hierarchical file 
system and device independent I/O, allows the 
creation of a variety of complex support 
programs. There is currently a wide variety of 
software available and under development. 
Included in this list is a Text Processing System 
for word processing functions, BASIC interpreter 
and precompiler for general programming and 
educational use, native C and Pascal 
compilers for more advanced programming, 
sort/merge for business applications, and a 
variety of debug packages. The standard 
system includes a text editor, assembler, and 
about forty utility programs. UniFLEX for 6809 is 
sold with a single CPU license and one years 
maintenance for $450.00. Additional yearly 
maintenance is available for $100.00. OEM 
licenses are also available. 



FLEX 



rM 



Multi-Tasking 



UniFLEX is a true multi-tasking operating system. 
Not only may several users run diffeient 
programs, but one user may run several 
programs at a time. For example, a 
compilation of one file could be initiated while 
simultaneously making changes to another file 
using the text editor. New tasks are generated 
in the system by the 'fork* operation. Tasks may 
be run in the background or 'locked' in main 
memory to assist critical response times. Inter- 
task communication is also supported through 
the 'pipe' mechanism. 



UniFLEX is offered for the advanced 
microprocessor systems. FLEX, the industry 
standard for 6800 and 6809 systems, is offered 
for smaller, single user systems. A full line of FLEX 
support software and OEM licenses are also 
available. 
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Box 2570, West Lafayette. IN 47906 
(317) 463-2502 Telex 276143 

""UniFLEX and FLEX are trademarks of Technical 
Systems Consultants, Inc. 
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NEW!!! THE 

ELECTRIC MOUTH 




for SI 00, Elf II, Apple, TRS-80 Level IF 

From $99.95 kit 
Now — teach your computer to 
talkt dramatically increasing 
the interaction between you 
and your machine. 

That's right: the ELECTRIC MOl.ITH actually lets 
your computer talk! Installed and on-line in just 
minutes, it's ready for spoken-language use in ofiice, 
business, industrial and commercial applications, 
in games, special projects, R&D, education, secu- 
rity devices — there's no end to the ELECTRIC 
MOI-ITH's usefulness. Look at these features: 

• Supplied with 143 words/letters/ phonemes/ 
numbers, capable of producing hundreds of words 
and phrases. 

• Expandable on-board up to thousands of words 
and phrases (just add additional speech ROMs as 
they become available). 

• Four models, which plug directly into SIOO. Apple, 
Elf II and TRS-80 Level II computers. 

• Get it to talk by using either Basic or machine 
language (very easy to use. complete instructions 
with examples included). 

• Uses National Semiconductor's "Digitalker" 
system. 

• Includes on-board audio amplifier and speaker, 
with provisions for external speakers and 
amplifier. 

• Adds a new dimension and excitement to pro- 
gramming; lets you modify existing programs and 
games to add spoken announcements of results, 
warnings, etc. 

• Installs in just minutes. 

Principle of Operation: The ELECTRIC MOUTH 
stores words in their digital equivalents in ROMs. 
When words, phrases, and phonemes are desired, 
they are simply called for by your program and then 
synthesized into speech. The ELECTRIC MOUTH 
system requires none of your valuable memory 
space except for a few addresses if used in memory 
mapped mode. In most cases, output ports (user 
selectable) are used. 
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*"Elf IJ" and "The Electric Mouth" are res. trademarks of 
Neironics R6-D Ud. "Apple" is a reg. trademark of Apple 
Computer Inc. "TRS-80 Level U" is a reg. trademark of Tandy 
Corp. 

Continental U.S.A. Credit Card Buyers Outside Connecticut 

CALL TOLL FREE 800-243-7428 

I To Order From Connecticut Or Forliechnlcal Assistance, Etc.. 

: Call (203) 354-9375 

iNETRONICS R&D LTD.Deptes 

I 333 Litchfield Road, New Milf ord, CT 06776 

I Please send the items checked below: 

I D SI 00 "Electric Moulh"kll S99.95 

■ D Elf 1 1 "Electric Moutti" Icit $00.95 

: n Apple "Electric Mouth" Icit Si 19.95 

; D TRS-80 Level II "Electric Mouth" kit $1 10.05 

5 Add $20.00f or wired & lested units. All plus $3.00 postage & in- 

■ surance. Conn res. add sales tax. 

' Total Enclosed $ 



I D Personal Checic D Cashier's Checlc/Money Order 

■ D visa n Master Charge (Bank No. ) 
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fo= 100 Hz 
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Figure 6: A simple PWM (pulse-width-modulated) motor-speed control. The duty cycle 
of the monostable multivibrator (74121) is adjusted by the variable resistor to change 
the average integrated (in the mathematical sense) electrical current supplied to the 
motor through the driving transistors. Pin 14 of the 74121 should be connected to 
+ 5 V, while pin 7 should be connected to ground. The 2N3055 transistor must be 
mounted on a heat sink. 
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INPUT FREQUENCY 
fo=10Hz-]kHz 




1N4002 



Figure 7: A simple PFM (pulse-frequency-modulated) motor-speed control. The 
number of constant-duration pulses supplied to the driving transistors over a given in- 
terval controls the speed. 



employed. 

Figure 10a on page 84 shows an 
open-loop controller; figure 10b 
shows a closed-loop system. Both 
controllers use an amplification 
device to drive the motor. The 
amplifier block can be broadly inter- 
preted to represent any of the driving 
methods discussed (PWM, linear 
amplifier, etc). In the open-loop con- 
troller, any variation in load demand 
causes the motor to speed up or slow 
down. 



The basic difference between the 
open- and closed-loop control 
methods is that the latter uses a sen- 
sor attached to the motor shaft to 
monitor the actual motor speed. The 
sensor provides a feedback signal 
proportional to the shaft's speed. This 
can be compared with the desired 
value of the signal (the set point) to 
find out if the motor is running fast or 
slow. If the speed is too low, the com- 
parator applies more voltage to the 
amplifier to bring the speed up. When 
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comments: 



WCompared to the brands 
IVe used before^Verbatim 
Datalife is the best yet! W 

Sandy Tiedeman 
Las Vegas, NV 

HNew Verbatim helped 
eliminate I/O errors on 
my Apple. W 

Richard Adams 

Ft Walton Beach, FL 

ttl would prefer Verbatim 



ever used.W 

SkipPiltz 
Overland Park, KS 

WMy experience with 
Verbatim diskettes has been 
excellent. IVe used several 
boxes over the past few 
months and they Ve all been 
error-free. » 

Robert Roeder 
Las Vegas, NV 

ttMuch stronger, better 
centering. A definite im- 

provement.W 

LeroyLaBalle 
Marrero, LA 

Wit has worked perfectly 
eveiytimelW 

Richard Ruth 



ttl like the thicker pro- 
tective covenW 

David Hendel 
Lititz, PA 

WGreat! I have had no 

problems!>> 

Timothy Roscoe 
Mechanicsburg, PA 



%%So far my Verbatim disks 
have been performing flaw- 
lessly. Not always so with 
other disks.W 

Chris Otis 

Hoffinan Estates, IL 

W Runs quieter in the disk 

drive.W 

Richard Carmova 
Los Angeles, CA 



quality.W 



Bob Mills 



tf Anything that prolongs the 
life of a diskette is a plus. 
Thank you Verbatim for an 
excellent improvement. W 
Steve Toth 
Piscataway, NJ 

WOfthe 130-plus Verbatim 
disks I have, Vm not aware 
of any problems. Fm sure 
the improvements will give 
your disks an even longer 
life.W 

Gerald Janas 
Warren, MI 

WFANTASTIC. Not a single 



more reliable than what I 
had been using.W ^ 

Gary Sandler i 
PlayaDelReyCA^ 

WVerbatim is much more 
reliable. I wouldn't tmst 
anything else.W 

Howard Chin 
Pomona, CA 



tt Thank you for the im- 
provements. Just another 
reason why 111 always use 
Verbatim.^ 

James Hassler 
Cheyenne, WY 

We introduced Verbatim 
Datalife mere months ago. 
And it's already playing to 
rave reviews like these. 

But don't take anybody 



self, and see if you don't 
agree it's the best media 



name of your nearest 
Verbatim dealer, call (800) 
538-1793, in Califomia call 
(408) 737-7771 collect. 
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Figure 8: An SCR- (silicon-controlled rectifier) controlled motor-speed circuit. This 
method, a variation of PWM (pulse-width modulation), has a wide speed range, high 
power-conversion efficiency, and low forward-voltage drop across the controlling 
semiconductor, but not the precise control resolution of a linear -amplifier circuit. 




Figure 9: A second type of SCR-contr oiled motor-speed control This design has a 
limited speed range but maintains constant speed under varying load conditions. 



the speed sensor indicates the speed is 
too high, the comparator reduces the 
current to the motor, and the speed 
drops. 

The speed sensor is generally a DC 
generator. This is nothing more than 
another PM motor operated in 
reverse. When the armature is turned, 
its coils cut through the PM stator- 
field lines, inducing a current in the 
armature windings. A motor with a 
rating of 500 rpm per volt, when used 
as a generator, produces an output of 
approximately 4 V if the armature is 
rotated at 2000 rpm. Such generator- 
type tachometers (or tachometer- 
generators) are useful for medium- 
and high-speed applications when 
they have a reasonably detectable 
and steady output. Photo 1 shows a 
PM motor being used as a generator. 

At low speeds, an incremental en- 
coder is often used instead of the 
generator-type tachometer. An in- 



cremental encoder generates a pulse 
when the shaft has rotated through a 
given angular increment. They are 
most suitable in low-speed and 
position-mode controllers. Photo 2 
on page 81 shows a simple incremen- 
tal encoder. More on this later. 

Servo Controls 

So far, we have discussed open- 
and closed-loop speed controls. We 
can turn a potentiometer and set a 
speed of 2000 rpm on a PWM- 
controlled motor. We can even attach 
a tachometer to regulate the speed at 
this set point. All these controls, 
however, are scalar and unidirec- 
tional. When the speed control is ad- 
justed, we are setting a fixed number 
of revolutions per minute, rather than 
attempting to rotate the motor shaft 
to a particular position or to have it 
make ten revolutions and stop. 

When control systems capable of 
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Operating in Quadrants 

The torque/ current and torque/ 
speed function curves of figures 3a, 
3b, 3c, and 3d on page 72 all lie in 
the first quadrant of a Cartesian 
coordinate system. In these 
graphs, torque and speed are con- 
sidered positive when the motor's 
shaft is rotating in the forward 
direction, and current is positive or 
negative according to its direction 
of flow. 

During most modes of opera- 
tion, the curves remain in the first 
quadrant; only when sudden stop- 
ping and reversing take place do 



the curves enter other quadrants. 

For instance, in dynamic brak- 
ing, the inputs to the armature 
coils are shorted together. As the 
motor continues to rotate, the ex- 
isting magnetic field induces in the 
coils a counter electromotive force 
that attempts to produce a field op- 
posing the existing field. The op- 
position of the two fields produces 
negative torque and surprisingly 
fast braking action. The current of 
this counter electromotive force is 
negative, and the torque/ current 
function curve momentarily moves 
into the third quadrant. 



providing positive- and negative- 
output voltages for four-quadrant 
operation in conjunction with feed- 
back control are discussed, we are no 
longer talking about mere speed con- 
trols, but about servo systems. Servo 
systems are usually configured to 
provide velocity, position, or torque 
control, or combined velocity/posi- 
tion control. The definition encom- 
passes all DC-motor applications 
beyond first-quadrant fixed-speed 
operation (see the text box above). 
The simplest type of servo opera- 



tion is a forward/ reverse motor con- 
trol. Reversing the rotation on a PM 
DC motor is accomplished by revers- 
ing the polarity of the applied 
voltage. While this can be done 
manually by using a switch, in 
automatic-control systems it is most 
frequently done with transistors. 
Two typical circuits are illustrated as 
schematic diagrams in figures 11a and 
lib on page 86. In figure 11a, a 
forward-control signal turns on tran- 
sistors Ql and Q4, routing the cur- 
rent through the motor as shown. A 




Photo 2: The most frequently used nongenerator speed-feedback device is the in- 
cremental encoder. This is a homemade encoder, consisting of a plastic disk attached to 
the motor shaft. Around the perimeter of the disk are slots or holes. A light source is 
placed on one side; a light sensor on the other side. As the shaft turns, the disk inter- 
rupts the light seen by the photo sensor and creates a pulsed output with a pulse rate 
proportional to the speed of the rotation. 



DETACHABLE INSERT 



The Key Sequential Access 
Method (KSAM) for the profes- 
sional. In many successful ap- 
plications since 1977. Used by 
equipment manufacturers like 
Cromemco & Philips. Runs on 
floppy or hard disk systems 
under CP/M®, COOS, IMDOS, 
with a special version for UCSD 
Pascal. Easy interfaces to 
CBASIC 2, Microsoft Basic, For- 
tran, Pascal, and assembly lan- 
guage. 

Features: 

<^Any number of keys 

Fixed, variable, and data sen- 
sitive records 

oB-tree file structure v^ith no 
overflow areas insures fast 
access 

o Access by full or partial keys, 
sequential movement in both 
directions, and access by 
record number 

^Automatic disk space reclama- 
tion 

<^ Self-reorganizing files 

<^ Files may span up to 4 disks 

^Powerful utility package in- 
cluded 

<^ Written in machine language 
for speed & efficiency 

<^ Requires only 5k of memory 

Single site object licence $ 395 

Demo package on 8" 

SSSD Cfp/M format $50 

California residents add 6% sales tax 



OEM & Dealer inquiries invited 



Efficient 
Management 
Systems, Inc. 



EMS 



computer applications 

3645 Grand Ave., Ste 304 
Oakland, CA 94610 



CP/M is a registered trademark of Digital Research . 
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FRESH IDEAS 
ARE GROWING AT ALTOS 



Silicon Valley, California. At one time 
few places in the world were as 
abundant with orchards. Today, no 
other area is as technologically 
fertile. And nowhere on earth is the 
business climate as prolific with 
computer innovation. 

Yet within this competitive 
environment, one microcomputer 
firm continues to grow above the 
rest. Altos Computer Systems. 
Recognized as a world leader in 
single board microcomputer technol- 
ogy. Altos flourishes on its ability to 
produce ideas and deliver them to 
the market while they're still fresh 
and packed with price performance 
value. 



1-4 Users 



System 
Software 



CPU: Z80A 




Floppy 
Disks: 
.5Mb-2Mb 
And Cartridge 
T^peBack-Up 



Winchester Disk: 
14.5Mb-58Mb 



Fresh ideas like Altos' new 
ACS8000-6/MTU single board micro- 
computer system with a DEI V4-inch 
cartridge tape back-up drive, and 
Shugart's 8-inch floppy and 14-inch 
Winchester hard disk drives, with 
total on-line capacities from 14.5 
MBytes to 58 MBytes. 

The ACS8000-6/MTU joins 
Altos' growing family of products 
that branch out to a multitude of 
single board system configurations 
to serve the OEM, the business 
sector, and many other end users. 
These systems range from the 
ACS8000-2 with its dual 8-inch 
floppy disk drives, to the powerful 
ACS8000-5, which is upgradable to 
any of Altos' hard disk and multi- 
user systems. 

Altos supports three industry 
standard operating systems: single/ 
multi-user CP/M* OASIS,t and Altos' 
proprietary AMEX." Seven high level 
programming languages are offered 
which are CP/M or AMEX compatible. 

Ideas aren't the only things 
growing at Altos. In three years over 
4,000 field-proven microcomputer 
systems have been shipped world- 
wide to an ever-increasing customer 
base of over 300 companies. And 
recently a new facility has been 
acquired, expanding Altos' plot to 
over one-and-a-half acres of 
production facilities. 

Weed through the micro- 
computer system alternatives. No 
matter what your application, you'll 
pick Altos. 

For specific details about 
pricing or performance, call or write: 
Altos Computer Systems, 
2360 Bering Drive. San Jose. CA. 
95131, (408) 946-6700, Telex 171562 
ALTOS SNJ. 



Packed with 
Fresh Ideas 




COMPUTER SYSTEMS 



*CP/M is a registered trademark of Digital Research. Inc. 
tOASlS is a registered trademark of Phase One Systems. Inc. 
© 1980 Altos Computer Systems 
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Figure 10a: Block diagram of an open-loop controller. Variations in mechanical load 
cause the motor to speed up or slow down. 
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Figure 10b: Block diagram of a closed-loop controller. The speed sensor detects too-fast 
or too-slow motion and keeps the motor running without variation in speed over wide 
variations in load. 



reverse-control signal enables tran- 
sistors Q2 and Q3 to route the current 
through the motor in the opposite 
direction. This circuit, frequently 
called a bridge output, uses only a 
single DC supply voltage and is 
generally reserved for use in PWM or 
PFM controllers. Figure lib shows a 
complementary output driver. It is 
more suitable for linear-control 
operation, and it requires two 
opposite-polarity power-supply 
voltages. 

Incremental-Motion Systems 

Usually, we don't think of perform- 
ing positional control with DC 
motors. Most of our experience has 
been with 7000 rpm, 3 V PM motors 
salvaged from toys. However, using 
special DC motors, it is possible to 
perform repeatable intermittent or in- 
cremental motion. These are the 
motors generally used in computer- 
peripheral magnetic-tape transports 
and line-feed mechanisms. In these, it 
is frequently necessary to run the 



motor at fast speeds to achieve high 
media-slew rates, as well as slow in- 
cremental motion. (Stepper motors 
generally cannot attain the high 
speeds required.) 

The incremental drive is basically a 
high-performance velocity-controlled 



Special DC motors are 
used in computer 
peripheral devices 

where widely varying 
speeds are needed. 



DC-servo system. The incremental 
motion is obtained by applying 
variable-amplitude voltage pulses to 
the input and accelerating the ar- 
mature for predetermined periods of 
time. Figure 12 on page 88 shows the 
control waveforms. 

With the system initially at rest, a 
high positive step voltage, ti, is ap- 
plied to the input. This causes the 



motor to accelerate almost instan- 
taneously. Shortly thereafter, the 
voltage is reduced to a level, t2, main- 
taining constant rotational speed. 
Some time later, the shaft rotation is 
stopped by applying a reverse- 
polarity input, fa. Attempting to ac- 
celerate in the opposite direction 
causes the motor to brake. The exact 
timing of these pulses depends upon 
the specific motor and torque re- 
quirements. 

The entire process takes only a few 
milliseconds and may move the ar- 
mature a fraction of a revolution. 
This incremental motion is 
repeatable, enabling practical ap- 
plication. If, for example, it is applied 
at 100 steps per second while using an 
incremental encoder for speed con- 
trol, the motion will appear to be pro- 
duced by a high-torque stepper 
motor. 

Build a Motorized Platform 

Experimenting with incremental- 
motion controls on permanent- 
magnet DC motors is not as difficult 
as you might imagine. Once you 
discover the capabilities, you may 
find yourself experimenting with dif- 
ferent mechanisms, as I have. 

The cheapest high-power low- 
voltage PM DC motor I found was 
the one in a hand-held battery- 
operated drill. The motor I used was 
from a Black & Decker Model 9001 
V4-inch cordless drill. This same 
motor is probably used in a variety of 
other tools and appliances, possibly 
hedge trimmers and the like. 

The basic unit consists of a power 
pack (containing a 4.8 V rechargeable 
nickel-cadmium battery and a 
charger) and the motor/drill-chuck 
assembly. The motor/chuck assem- 
bly contains the PM motor, reduction 
gears, and drill chuck. 

A major stumbling block in 
building a transport mechanism that 
might be used in a robot has been the 
expense of the motors and gears. In 
lightweight assemblies, designers 
often incorporate stepper motors 
because they are easily controlled and 
their motion is repeatable. In larger 
and heavier vehicles, use of stepper 
motors becomes prohibitively expen- 
sive, and alternative drive 
mechanisms are required. 
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The One Printer Solution 
for the Two Printer Problem. 




HIGH SPEED 
DATA PROCESSING 

The new Dual-Mode 200 brings speed and un- 
compromising print quality to business and pro- 
fessional applications. 

Financial statements, inventory reports, la- 
bels and more are printed at data processing 
speeds from 165 cps to 250 cps. 

Fully adjustable tractors and a friction feed 
platen provide precise forms handling for pin- 
feed and single sheet paper. 

Complete "Dot Control" graphics is standard 
with resolution to 120 x 144 dots per inch. 

Interfacing is easy with both E.I.A. RS-232C 
serial and an ASCII parallel port. 



LETTER QUALITY 
WORD PROCESSING 

The Dual-Mode 200 also features letter per- 
fect print you will be proud to use for business 
letters and reports. Letter Mode speeds range 
from 42 cps to 60 cps. 

The standard Titan 10 pitch font is comple- 
mented by an array of optional fonts including 
Elite 12 pitch, italics, proportionally spaced, 
OCR-A, scientific and foreign character sets. 

Up to 12 font selections may be stored in the 
printer and interchanged while printing. 

The Dual-Mode 200 accepts standard daisy- 
wheel print commands for word pjocessing sys- 
tem compatibility. 

It's the perfect solution for the two printer 
problem. 



The Dual-Mode 200 Printer 
lor the one printer office. 



Call or write today for complete specifications 

2301 Townsgate Road, Westlake Village. CA 91361 , (805) 496-1990 



a subsidiary of OatamBlTlcs 



Electronics Corporation 



DOTS DO IT BETTERS" 
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SUPERBRAIN 




1 6a 

32K or 64K (Double or Quad Density units 
available). Uses two Z-80 CPU's. Connnnercial- 
type ternninal with 12" nnonitor. Dual double 
density nninifloppies. Over 350 kilobytes of 
storage (twice that with quad density drives). 
Two serial RS232 ports, I/O ports standard. 
Expandable with optional S-100 S-100 inter- 
face. Connes with CP/MTM 2.2 operating sys- 
tenn. MiniMicroMart includes BASIC inter- 
preter and can supply a wide range of CP/M 
Developnnent and Application software. 

W/32K Double Density, List $2995 . $2685 

W/64K Double Density, List $3345 $2883 

W/64K Quad Density, List $3995 $3595 

64K Special Quad Version $3395 



INTERSYSTEMS 

formerly ITHACA AUDIO 




DPS-1, List $1795 

Call for PricB! 

The new Series II CPU Board features a 4 MHz 
Z-BOA CPU and a full-feature front panel. 20- 
slot actively ternninated nnotherboard, with 25 
annp power supply (50/60 Hz operation, incl. 
68cfnnfan). 

COMPLETE SYSTEM with InterSystem 64K 
RAM, I/O Board w/priority interrupt and 
double density disk controller board. Full 1-year 
warranty. List $3595 



HEWLETT-PACKARD 

HP-85A 




F.O.B. shipping point. All prices subject fo change and all 
offers subject to withdrawal without notice. Advertised prices 
are for prepaid orders. Credit card and C.O.D. 2% higher. 
C.O.D. may require deposit. 

- WRITE FOR FREE CATALOG - 
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Figure 11a: One of two basic reversing motor-control circuits. This bridge-type switch 
uses a single DC supply voltage and is used mostly in PWM. or PFM controllers. 
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Figure lib: A complementary-type reversing circuit. It is more suitable for linear- 
amplifier control operation, while requiring two opposite-polarity power-supply 
voltages. 



While I did not intend to build a 
300-pound "Son of Robbie/' I wanted 
to experiment with some form of 
remote-controlled transport. Since 
the drills contained gear-reduced, 
low-voltage/high-torque motors and 
a chuck to attach an axle, it was 
natural to consider their use. The on- 
ly problem I envisioned was reducing 
the nominal 750 rpm motor speed to 
a fairly constant value around 
60 rpm. An incremental-motion con- 
troller was the answer. 

The result of my experimentation is 
the motorized platform shown in 
photos 3, 4, and 5 on pages 90 and 92. 
A sketch of the major parts is shown 
in figure 13 on page 88, The platform 
consists of a T-shaped metal frame 
with a drive motor on each "arm" and 
a swivel wheel on the "leg." I de- 
signed it in a T shape so the drive 
motors could provide steering con- 



1618 James Street 
Syracuse, NY 13203 (315) 422-4467 



trol, as well as forward/backward 
motion. In a conventional four- 
wheeled vehicle, this can be ac- 
complished only by turning the axis 
of two wheels in the direction of the 
turn. This could not be accom- 
modated in the present mechanism. 

With the T shape, steering is like 
simple rotation. For forward motion, 
both motors rotate clockwise; for 
reverse motion, both motors turn 
counterclockwise. Turns are ac- 
complished by driving the motors in 
opposite directions. For a right turn, 
motor A goes clockwise and motor B 
goes counterclockwise. A left turn, or 
left rotation, occurs with the opposite 
settings. The effect is that it rotates in 
place. Usually, reversing the polarity 
to the motors is handled through 
transistor switches, but I found that 
the voltage drop through the switch- 
Text continued on page 90 
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... arrives at NCC 81 



The Great Profile 

Low-cost, high-speed matrix 
printer/plotter, featuring uUra- 
modern molded housing, prov#*^ 
program control up to 240 fullou- 
character LPM using a graphic 
560 X n dot matrix. 



SPRINTER 40 & 20 

Two For The Future 

Low-cost, futuristic-looking high- 
speed matrix printer/plotters that 
will copy your screen. Model 40 
offers program control up to 240 
.full 40-character LPM using 280 x n 
dot matrix. Model 20 delivers up to 
110 full 20-character LPM using a 
140 X n dot matrix and prints up- 
side down and sideways. 



The Dedicated Printer Co. 

Alphacom designs, manufactures 
and markets packaged printing 
systems and drive electronics for 
every application whether OEM or 
Consumer, and is exclusive agent 
for Olivetti OEM print mechanisms. 



A PRINTER FOR EVERY PURPOSE 

Be sure to come by and see our "Great Profiles" in action and prey\e\N even newer profiles at Booth 5424 during NCC'8I. 



Rlphacom 



Alphacom, Inc. 
An Olivetti agency 



2323 So. Bascom, Campbell, CA 95008 Tel. (408) 559-8000 TLX: 357481 
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NEW CATALOGUE LISTINGS 
FROM 

JOHN D. OWENS 

ASSOCIATES, INC. 



CAT 100 FULL COLOR 
GRAPHICS 

Complete S-IOO color imaging system 
with high performance video FRAME 
GRABBER. 3 fundamental tunctions arc 
+ digitization of video input in real time 
+ + image storage in dual-port, on- 
board memory + + + video input of 
buffered image in gray levels, NTSC col- 
or or RGB color. 

Discount price Si, 875. 

Write or call for option descriptions and 
pricing, too numerous to list here. 



HOUSTON INSTRUMENTS 
HIP AD DIGITIZER 

Create your own graphics using either 
stylus or optional cursor. Excellent for 
architectural drawing, business graphs, 
schematics, free form drawing, etc. 
More accurate and easier to use than 
keyboard input or joysticks. "Stream 
mode" allows continuous placement of 
coordinate pairs on 11" X 11" pad using 
either stylus or optional cursor. For 
S-100 systems and also Apple, TRS-80, 
PET. 
Our discounted price S 755. 



LDOS for TRS-80 USERS 

New operating system can support up to 
8 drives (either 5V4 ", 8" or new Win- 
chester fixed disk) in any combination. 
Features include ISAM Accessing Tech- 
niques. Keyboard type ahead, graphics 
string packer, dated files and many, 
many more. 

Our discounted price $ 126. 

Manual only . S 25. 



DMA-DOS North Star 8" 
FLOPPY SUBSYSTEM 

A new operating system, completely 
CP/M*^ compatible that allows use of 
both 8" (Shugart single sided, double 
density via Tarbell controller) and 5'/4" 
drives. 

Complete hardware, software package 
Sl,910. 



TARBELL CPU Z-80 

Features memory management hard- 
ware that allows dynamic mapping of 
logical to 1 MB of physical memory in 
4K blocks. Supports an easy to use im- 
plementation of MP/M'*. Either 2 or 4 
MHZ, jumper selectable. TWO on 
board RS232 ports will full handshaking 
capability; crystal controlled program- 
mable timer. 



SEE OUR ADS ON PAGES 
448 AND 449 



JOHN D. OWENS 

Associates, Inc. 

12 Schubert Street 
Staten Island, New York 10305 

212 448-6283 212 448-2913 212 448-6298 
Overseas Callers: Phone 212 448-6298 



WE HAVE NO READER INQUIRY NUMBER. 
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Figure 12: Precise control can be achieved using incremental-motion controllers. Dur- 
ing predetermined periods of time, variable-amplitude voltage pulses are applied to the 
motor's coils. With the system initially at rest, a high positive step voltage, ti, is applied 
to the motor. After motion has begun, the voltage is reduced to a lower continuing 
value, ti. When the motor is to be stopped, a negative braking voltage, t^, is applied. 
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DIRECTION OF ROTATION 



FUNCTION 


MOTOR A 


MOTOR B 


FORWARD 


CW 


CW 


RIGHT TURN 


CW 


CCW 
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BACKWARD 
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CCW 



Figure 13: Arrangement of components of the motorized platform. Steering is done in 
the simplest case by rotation. Both motors turn in the same direction for straight mo- 
tion, whereas for a turn, one motor turns CW (clockwise) and the other turns CCW 
(coun ter clock wise). 
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Meet t he Tig er with 
a bfiQQer bite. 



Introducing the remarkable 132-column 
Paper Tiger'"" 560. The first full- width matrix 
printer to give you fully formed characters 
for a low $1695.* 

The new 560 features a staggered nine- 
wire ballistic type print head that overlaps 
dots in both horizontal and vertical planes. 
It bi-directionally prints up to 150 dense, text 
quality characters per second. 

The 560 also features a reliable cartridge 
ribbon that lasts up to four times as long 



presents a breakthrough in matrix printin< 
ering the user excellent print quality wit] 
ce of a matriB printer. Employing a uniq 
red column" head manufactured by Integr 
creates high quality printouts by overlai 



columns, parallel and serial interfaces, self- 
diagnostics, and more. All inside the most 
compact printer of its kind. 

Need more stripes? Dotplot,'"" our high- 
resolution raster graphics package, is stan- 
dard on every 560. 

For data processing, word processing 
and small business applications, this is your 
Tiger. The business-sized Paper Tiger'" 560. 

It's a Tiger you can count on. 

Call TOLL FREE 800-258-1386 (In New 
Hampshire, Alaska and Hawaii, call 
603-673-9100.) Or write: Integral Data 
Systems, Inc., Milford, NH 03055. 



Paper Tiger 560 Print Sample 

as spool and cassette ribbons, separate 
heavy-duty stepper motors to drive the print 
head and advance the paper, plus true 
tractor feed. 

And famous Paper Tiger performance 
comes with every new 560. Like fixed or 
proportionately spaced text, programmable 
tabbing and business forms control, auto- 
matic text justification, print formats to 220 




Tiger 560 

w£) jintegral Data Systems, Inc. 
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*Suggested U.S. retail price. 



Text continued from page 86: 

ing network was too much in this 
low-voltage system. Instead, I used 
relays to switch polarities and enable 
motion. 

The greatest design obstacle was 
the actual velocity-control system. 



Even though the drills contained 
gears, the no-load speed was 
750 rpm. With a wheel and axle in- 
serted into the chuck, the platform's 
uncontrolled speed with no load was 
10 feet per second. About 9 inches per 
second, corresponding to 60 rpm. 




Photo 3: A simple application of the DC motor controls presented in this article is to 
build a small mobile motorized platform. This one uses two battery-operated drill 
motors and a swiveling furniture caster. The T-shaped structure has complete mobility 
and can turn and pivot, as well as follow a straight line. The large box in the center of 
the platform contains the two motor controllers, relays, and batteries. 




Photo 4: Close-up of a drive motor on the platform. The motor is from a4.8 V Black & 
Decker battery-operated y^-inch drill. The drill's case and battery pack have been 
removed. It is secured to the aluminum T-frame with two U bolts. A %2-inch brass rod 
that serves as an axle is inserted into each drill chuck. The tires are air-filled sy^-inch 
diameter rubber tires used on model airplanes. 



seemed considerably more manage- 
able. 

To attain this lower speed, an 
incremental-motion/PWM controller 
was designed. One controller is re- 
quired for each motor. The schematic 
diagram is shown in figure 14 on page 
96. Component values were ex- 
perimentally determined for use with 
the Black & Decker PM motor 
specified. Other PM motors may not 
operate in exactly the same manner. 

Basically, the circuit is a closed- 
loop controller, consisting of a com- 
parator, driver amplifier, and speed- 
feedback sensor. The desired speed is 
selected through a ten-turn poten- 
tiometer. The set-point voltage so 
derived is compared to an integrated 
feedback voltage from an optical in- 
cremental encoder. If the speed is too 
slow, the pulses out of the com- 
parator are made longer. If the speed 
is too fast, the pulses are cut shorter. 
A negative voltage applied to the 
driver input between pulses assures 
complete turnoff. 

The low pulse-frequency rate re- 
quired to keep the speed at or below 
60 rpm results in an incremental- 
motion condition. The start pulse is 
at the full DC supply voltage, 
creating a high-velocity start-up. A 
reverse-step pulse is not necessary to 
stop the motor, however, due to the 
high mechanical load presented to the 
motor through the gears. They serve 
to immediately dampen any coasting. 
The result is smooth, low-speed rota- 
tion, in rapid discrete increments, at a 
predictable constant velocity. 

Maintaining constant motor speed 
is imperative when the motors must 
run synchronously for forward and 
backward motion. Turns are not as 
critical, but you realize what happens 
when one motor runs faster than 
another. 

The 60 rpm speed is too slow to use 
a tachometer-generator without con- 
siderable complication. Instead, an 
incremental encoder (shown in photo 
6) generates pulses as the wheels turn. 
Ordinarily, I would have used a slot- 
ted or perforated disk interrupting a 
light beam, but it wouldn't fit in the 
space available. Instead, I wrapped 
reflective aluminized tape with black 
stripes parallel to the axis of rotation 
around the chuck. An LED (light- 
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Here's the easy way to 
write your own programs. 

^ I. 

Heathkit Self-Study Courses give you a complete 
command of computer language, so you can write 
the programs that do your specific tasks.^.^^^ 
Choose from four programming language 





Easy, step-by-step learning 

You learn at your own pace, performing exercises on your 
computer and following a clearly written and illustrated text. 
Tests at the end of each unit assure your understanding before pro- 
ceeding to the next unit. In most courses your reading is reinforced 
by cassette tapes, so you see and hear, for more thorough learning. 

Hands-on programming exercises 

You learn by doing, not just reading. Special exercises guide you 
through the steps of designing and writing your own programs for 
your computer. Upon completion of the courses you'll be able to 
tailor existing programs to your specific needs, or write your own 
original programs from scratch. 

Recommended for college credit 

Many Heathkit Courses are now recommended for college credit 
by the American Council on Education. If you can't go back to 
college, now you can bring college home to you. 

Free Heathkit Catalog 

1 Details and prices on the complete line of Heathkit Self-Study 

I Courses on computer and electronics subjects are in th6 new, 

I free Heathkit Catalog. Send for yours today or pick one up -^ 

I at your nearby Heathkit Electronic Center. 



FOUR HEATHKIT PROGRAIUIMING COURSES 

BASIC™: easiest-to-learn, hobbyist's language 
PASCAL'": sophisticated, easy-to-use language 
COBOL'": the businessman's language 
ASSEMBLY: very efficient, very precise language 
Coming soon: FORTRAN™ and Microsoft'" BASIC" 



[HeaW 





Write to Heath Co.. 

Dept. 334-774, 

"enton Harbor, Ml 49022. 

In Canada, write Heath Co., 
1480 Dundas Highway East, 
Mississauga, Ontario, L4X 2R7. 



Visit your 
Heathkit Store 

Heathkit products 
^ are displayed, 
soiiusand serviced at 62 Heathkit 
Electronic Centers in the U.S. 
and Canada. See your telephone 
white pages for locations. 
In the U.S., Heathkit Electronic 
Centers are units of Veritechnology 
Electronics Corporation. 



Heathkit 



ED-159 
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499 

439 

169 

249 

299 

449 

25 

499 

$2499 

$ 129 

$ 59 

$ 119 



APPLE II PLUS: YOU SAVE 
16K $1049 22% 

48K $1099 29% 

64K $1269 27% 

Apple /// Call 

All are 1981 model with Apple RAM. 

64K unit is 48K unit with Microsoft 

16K RAM board. 

IMPORTANT NOTE: We will repair all 

Apple equipment regardless of where 

you purchased it. 

Disk II &3.3Controier 

Disk II 

Moniters, Sanyo9" B&W 

12"B&W 

12"Grn. 

13" Color 

RF Modulator, M&R 

Silentype printer 

Qume Sprint 5 45RO 

Serial Interface Card 

Apple Writer program 

Visicalc 

80 Column Video: 
Apple Smarterm $ 299 

M&R,SupeRterm $ 319 

Videx, Videoterm $ 249 

Language/Pascal Sys. $ 379 

Apple Plot $ 55 

Microsoft: 

ZaoSoftcard $ 250 

16K RAM Card $ 169 

Epson MX 80 $ 475 

" Interface & cable $ 95 
" MX70 Call 

DC Hayes Micromodem $299 

16K Expansion RAM Kit $ 39 

10 Memorex5"disks $ 25 

10 Maxwell 5" disks $ 39 

Accounting Sofware 

"Insoft Account" $ 365 66% 

(a full professional quality intergrated GL,A/R,A/P, 
Payroll package with hotline support). Send for 
free sample printouts. 

Above prices for mail orders only. Mail Order Dept. 
located in Jacksonville, OR. Our store showroom 
is at 126 NE F St., Grants Pass, OR. Store prices 
include service and will differ. No mail order sales 
at store. CALL ORDER DESK; 

(800)547-1289 

TECHNICAL&OREGON: 
(503) 899-7297 

ORDERING INFORMATION: Minimum order $100. 
Money Orders, Cashier Checks or Bank Wire 
Welcomed. Visa and MC orders add 3%. Personal 
checks accepted (allow up to 20 days to clear). All 
orders add 3% for shipping, handling and in- 
surance. Include your telephone number. No 
COD'S. Prices subject to change without notice. 
Order desk hours are 9 to 6 PST, 10 to 3 Saturdays. 

Computer 
Exchange 

THE MAILORDER DEPARTMENTOF 

«^^SCOMPUTER STORE 

PO BOX 1380 
Jacksonville, OR 97530 
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23% 

16% 
30% 
21% 
21% 
20% 
38% 
22% 
20% 
35% 
21% 
21% 

17% 
14% 
18% 
24% 
21% 

28% 
16% 
27% 
15% 
Call 
23% 
74% 
45% 
33% 



emitting diode) and phototransistor 
sense the light and dark areas of the 
tape as the shaft rotates. The greater 
the number of divisions or stripes per 
inch, the greater the resolution of the 
feedback system. While I was able to 
set the same speed on both motors, 
more encoder divisions would have 
been better. 



Ideas for Computer Control 

This article wouldn't be complete 
unless I described how my motorized 
platform can be remotely controlled 
from the computer. Essentially, it re- 
quires three signals controlling one 
power-on/ off relay and two for- 
ward/reverse relays (10 A contacts). 

Text continued on page 98 




Photo 5: The rear of the T-frame is supported on a furniture caster. This is a simple 
scheme allowing motion in any direction. 




Photo 6: It was nearly impossible to fit the incremental-encoder disk of photo 2 be- 
tween the motor and the wheel. Instead, a piece of reflective aluminized tape with black 
stripes was wrapped around the drill chuck. An infrared LED (light-emitting diode) and 
phototransistor are aimed at the tape so the light is reflected to the sensor. As the shaft 
turns, the light is interrupted much the same as the disk version. 



At Hayes, we don't believe in sec- 
ond best. Or planned obsolescence. We . 
believe in taking the state of the art to the .. 
limit. Our new Smartmodem, for exam- 
ple, is the most sophisticated 300-baud 
originate/answer modem you can buy 
And yet, it is perhaps the easiest-to-use . 
modem ever. 

RS-232C Compatible. Smartmodem 
lets any RS-232C compatible computer 
or terminal communicate by phone with 
other computers and time-sharing sys- 
tems located anywhere in North America. 
You get full and half-duplex operation 
with both Touch-Tone'^ and pulse dialing. 

Auto-Answer/Dral/Repeat. 
Smartmodem can answer the phone, dial 
a number, receive and transmit data, and 
then hang up the phone- automatically! 
If desired, Smartmodem will even repeat 
the last command. You can depend on 
Smartmodem for completely unattended 
operation. 

Completely Programmable. 
Smartmddem can be controlled using 




Microcomputer Component Systems 

any programming language. Over 30 dif- 
ferent commands can be written into your 
programs or entered directly from your 
keyboard. 

Smartmodem also includes sever- 
al switch-selectable features that let you 
tailor performance to your exact needs. 
You can "set it and forget it" for the ulti- 
mate In convenience. 

Built-in Audio Monitor. Thanks 
to an internal speaker, you can actually 
listen to your connection being made. 
You'll know immediately if the line is busy 
or if you reached a wrong number— 



and you don 't even need a phone! 

Status at a Glance. Seven LED's 
indicate Smartmodem's current operating 
mode: auto-answer, carrier detect, off 
hook, receive'data, send data, terminal 
ready and modem ready You Ye never 
left in the dark! 

Direct-Connect Design. 
Smartmodem is FCC registered for di- 
rect connection to any modular phone 
jack- there's no acoustic coupler to cause 
signal loss and distortion. 

Smartmodem, Smart Buy. Pro- 
fessional quality features. Versatile per- 
formance. A full two-year limited warranty 
A suggested retail price of only $279. 

What more could you want? Per- 
haps the matching Hayes Stack Chrono- 
graph, an RS-232C compatible calendar/ 
clock system. 

Check out the Smartmodem wher- 
ever fine computer products are sold. 
And don't settle f^\ 
for anything less |4|LJoifA< 
than Hayes- ITjriciycJ', 



Smartmodem. 
The ultimate concept in modems 
is nowareality^^^^^^^^^^^^^^^ ^^^vr^^^^^^^ 
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NEC 



PC-8012A 



The end of the compromise. 



Shake hands with the 
PC-8001A system from 
NEC AMERICA. It combines 
the most-wanted features 
of today's most popular 
microcomputers, together 
with some added wonders 
of its own. 



\o (earn more, please see us 

in person at the 

NCC (Space 4720), the 

CES (Space 2069), 

or contact your authorized 

NEC AMERICA dealer. 



NEC 



Mini OfSk Una 

PC-8031A 



Circfe 281 on Inquiry card. 



NEC 



NEC America, Inc. 

1401 Estes Avenue 

Elk Grove \/illaqe,IL 60007 
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DATA 

COMMUNICATIONS 

NOW 



SOFTWARE 

CP/M, MP/M and ALPHA MICRO 

• BISYNC Drivers 

• IBM 3275 Emulation 

• IBM 3270 Remote Cluster 
Emulation 

• IBM 2780/3780 Emulation 

HASP. HASP V4 
JES2, JES3 
RES. VMRSCS 

HARDWARE 

•Four Independent RS-232 
Communications Channels 

• IEEE 696 S-100 BUS Compatible 

• ALPHA MICRO Compatible 

• Programmable Baud Rates From 
75 to 300K Baud 

• On-Board Real Time Clock 

• Interrupt Driven utilizing Z80 IM 2 
or Restart Vectors 

• Receiver Quadruply Buffered for 
high speed throughput 

OTHER CP/M SOFTWARE 

• COBOL Compiler With Built-in 
Screen-Editing Capabilities 

• Legal and Medical Time 
Accounting 

• Personal Financial Forecasting 

• Inventory 

• Job Costing 

AVAILABLE SOON 

• Single Board Computer for S-100 
Multiple Processor Configurations 

• 256K Dynamic RAM Board 

• Protocol Converters/Concentrators 

• MP/M 2-User Single Board 
Computer 

PLANNED 

• 64K Static RAM Board (access 
time 55 nsec) 

• ADA Compiler For CP/M Systems 



sierra 
data sciences 

1300 East Shaw, Suite 164 

Fresno, California 93710 

(209) 224-0520 




W^ 



Figure 14: The motor-control system of the platform, featuring incremental-motion 
control and reversing capability. Two such circuits were used, one for each motor. 
Values of the components were experimentally chosen for use with the motor from a 
Black & Decker Model 9001 portable drill. The 2N3055 transistor must be mounted on a 
heat sink. The L1F4 photo transistor is made by General Electric. 
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SOLVE THE STORAGE 

SHORTAGE 

with ten multi-user megabytes 



i j^4 




J LD'MA D»SK STORAGE 

SllS SYSTEMS. SYSJHVI 
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CompuStar Cable Assembly 



If you could think of just one way to im- 
prove our phenomenally popular Super- 
Brain, what would it be? More disk 
storage? Well, we already thought about 
it. And for only a few thousand dollars for 
a whopping 10 megabytes of lightning- 
fast storage, it's nothing short of another 
major breakthrough! From the company 
that wrote the book on price/perfor- 
mance . . . Intertec. 

Our New CompuStar^M IQ Megabyte 
Disk Storage System (called a DSS) 
features an 8 inch Winchester drive 
packaged in an attractive, compact 
desktop enclosure. Complete with disk, 
controller and power supply. Just plug it 
into the Z80 adaptor of your SuperBrain 
and turn it on.* It's so quiet, you'll hardly 
know it's there. But, you'll quickly be as- 
tounded with its awesome power and 
amazing speed. 

'Some models require hardware/software modification. 



The secret behind our CompuStar DSS 
is its unique controller/multiplexor. It 
allows many terminals to "share" the 
resources of a single disk. So, not only 
can you use the DSS with your Super- 
Brain, you can configure multiple user 
stations using our new series of Compu- 
Star"^^ terminals, called Video Processing 
Units or VPU'sTM. 

Four CompuStar VPU's are available. 
At prices starting at less than $2,500. 
Some models are designed to operate as 
stand-alone microcomputers, with inter- 
nal disk storage. Just like your Super- 
Brain. Each model features its own 64K of 
RAM and can be "daisy-chained" into a 
powerful multi-user network. Just connect 
one VPU into the next. Using easy-to- 
install cable assemblies. Connect up to 
255 users in a single system. One at a 
time. As you need them. 



Whether you need an extra 10 
megabytes for your SuperBrain or an 
enormous multi-user network, the 
CompuStar^^ DSS solves your storage 
shortage problems. Sensibly. And 
economically. Plus, your investment is 
protected by a nationwide service net- 
work with outlets in most major U.S. 
cities. Providing efficient on-site or depot 
maintenance. 

Get a demonstration of this extraor- 
dinary new system today. Call or write 
now for the name and address of your 
nearest CompuStar dealer. 



SINTE^EC 

Cdata 

= SYSTEMS. 



2300 Broad River Rd. Columbia, S.C. 29210 
(803)798-9100 TWX: 810-366-21 IS 



Text continued from page 92: 

The forward/ reverse relays set the in- 
tended motor directions, and the 
power-on/off relay starts both 
motors. As long as the power is on, 
the platform goes in the direction set 
by the two forward/reverse relays. 

Computer direction of the relays is 
accomplished with 3 control-signal 
bits from a parallel output port. For 
wireless remote-control operation, 
the communication control link 
presented in my article "A Computer- 
Controlled Tank" (BYTE, February 
1981, page 44) can easily be adapted 
to this task. 



In Conclusion 

You may never see my contraption 
again. I don't consider this the start of 
a serious robot-building project. The 
total expense for the platform was 
under $50. It was just an experiment. 
I had always wanted to try using in- 
expensive electric-drill motors as ser- 
vos. While I had mixed success, it did 
serve as a vehicle for a general article 
on DC-motor control. 

Building the platform was the only 
way to truly test the theory. I was 
surprised that the final unit, weighing 
10 pounds, had no problems with in- 
sufficient driving torque (unfor- 



At last! 



an application that interests everyone 



Our Application: 



Our Manual: 




with a manual everyone will love 



Money. Where does it come from? 
Where does it go? How much do you 
have and how much can you afford to 
spend . . . You're interested . . . Your 
spouse is interested . . . Your accoun- 
tant is interested . . . The taxman is 
interested . . . MONEY MAESTRO pro- 
vides the answers. Quickly. Accurately. 



That's it. No long dry manuals to read. 
No jargon. If it isn't obvious what you 
need to do next, just press "?" (fol- 
lowed by RETURN) and MONEY 
MAESTRO will lead the way. Of course 
we give you a manual to page through 
if you choose, but if you have a com- 
puter and can fill out a check . . . you 
can run MONEY MAESTRO without 
opening the book. 



JHomuJHne^tro 



Home Banking System 



For MONEY MAESTRO Home Banking System, mail to: 

InnoSys Inc., 2150 Shattuck Ave., Berkeley, CA 94704, (415) 843-8122 



Address. 
City 



. State 



ZIP_ 



I'm Interested! I'm sold! 

n descriptive brochure (free) D MONEY MAESTRO ($200.00) 
D User's Manual ($20.00) D 8" CP/M D 5V4 " Micropolis 

D dealer info D 5V4 " Northstar CP/M SD 



Payment: D COD D check enclosed amount $_ 
n Visa/Mastercharge# 



_exp. date / 



Signature 

Allow $3.00 Shipping & Handling (overseas: $10.00). 
California residents add sales tax. 
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"today's idea . . . 

. . . tomorrow's utility" 
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Circle 194 on inquiry card. 



tunately, the small batteries lasted 
only about 5 minutes in constant 
use). Even with an additional 5 
pounds of payload (a bottle of Hen- 
nessy cognac and two heavy BYTEs), 
it worked well. 

I don't expect many of you will try 
to build a motorized platform. I do, 
however, anticipate that more of you 
will consider using permanent- 
magnet DC motors for future designs 
where you thought only stepper 
motors could be used. If you already 
own a battery-operated drill, connect 
it to the control circuit of figure 6 or 
figure 9. You will be surprised at the 
capabilities it demonstrates. 

Next Month: 

Add a speech-synthesizer circuit- 
board assembly to your computer. ■ 



Editor's Note: Steve often refers to previous 
Circuit Cellar articles as reference material for 
the articles he presents each month. These ar- 
ticles are available in reprint books from BYTE 
Books, 70 Main St, Peterborough NH 03458. 
Ciarcia's Circuit Cellar covers articles appear- 
ing in BYTE from September 1977 thru Novem- 
ber 1978. Ciarcia's Circuit Cellar, Volume II 
presents articles from December 1978 thru June 
1980. 



Many Circuit Cellar projeas are avail- 
able as kits. To receive a complete list, 
circle 100 on the Reader Service card. 
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Pump Up Your TRS-80 with the ES/F Mass Storage System 




THESE FACTS SPEAK FOR THEMSELVES! 



▲ Actual Size 



Actual Thickness T 



( 


:assette 


ES/F 


MINI-DISK 


SPEED 56 

(Seconds to 
load *■ Blackjack" •) 


6 
(5' wafer) 


6Y^ 


CAPACITY 

(thousands 
of bytes) 


38 
(C-20) 


64 
(75' wafer) 


59 
(TRSDOS) 


RELIABILITY 

(Designed for 
digital data?) 


NO 


YES 


YES 


SYSTEM COST 

(First unit 
plus interface) 


$60 


$250 


$800 


MEDIA COST 

(in quantities 
often) 


$3.10 
cassette 


$3.00 
wafer 


$3.20 
disk 



Let's face it. Cassette players were not 
designed to store digital data and pro- 
grams. That's wl^iy we designed a digital 
storage system using a continuous tape 
loop: theExatron Stringy/ Floppy 
(ES/F) and the Wafer. There's no ex- 
pensive interface to buy— the ES/F 
comes ready to pump up your TRS-80.* 

Once your TRS-80* is pumped up by 
our ES/F .. . you won't want to deflate 
it. We're so sure, that we offer an 
unconditional 30-day money-back 
guarantee and a one-year limited war- 
ranty. Over 2.000 TRS-80* owners have 
met the wafer . . . why don't you^^' 



EXATRON 
STRINGY/F 

SPEED, CAPACITY 
AND RELIABILITY 
FOR ONLY $249.5 




f 




CALL 

OUR HOTLINE 

{800)-538-8559 

IN CALIFORNIA. 
CALL(408)-737-7111 



&» 



0^ 



>^' 




\ exatron, inc. 

181 Commercial Street 
Sunnyvale, Calif. 94086 



*TRS-80 Is a registered trademark of Tandy Corp. 



PRINTERS 

ANADEX DP-9500 NV/2K DUFFER 1375 

ANADEX DP-9501 NV/2K DUFFER 1450 

DA5E 2 600-D 599 

C. ITOH 5TARNVRITER 25 CP5 1750 

C. ITOH 5TARNVRITER 45 CP5. . . . 2450 

A. CENTRONICS 737 625 

EPSON MX-70 NV/GRAPHICS 449 

D. EPSON MX-60 1 32 col 620 

PAPER TIGER IDS-445 NV/DOT PLOT 749 

C. PAPER TIGER IDS-460 W/DOT PLOT 1 195 

PAPER TIGER IDS-560 NV/DOT PLOT 1495 

D. QUME SPRINT 5/45 2550 

SILENTYPE NV/INTERFACE 549 



A. APPLE II PLUS 1 6K "1 049 

APPLE II PLUS 46K (APPLE Memory) 1 169 

APPLE II STANDARD MODELS CALL 

These ore the newest models with FCC type 
approval to prevent RF interference. 

D. DISK II DRIVE G CONTROLLER 529 

This model includes DOS 3.3 16 sector 

DISK II DRIVE ONLY (ADD-ON) 445 

C. CHALLENGER 4P by OHIO SCIENTIFIC 699 

C4PMF (MINI FLOPPY SYSTEM) 1 599 

CIP MODEL II 449 

SARGON II (DISK OR CASSETTE) 35 

FIG FORTH (DISK ONLY) 69 

D. PMC-60 THE 'TRS-60 NVORKALIKE' 629 

16K LEVEL II NV/PROGRAM RECORDER 
CALL OR NVRITE FOR MORE INFORMATION 

E. EXIDY SORCERER II CALL 

AVAILADLE IN 16K, 32K G 46K MODELS 

S-100 EXPANSION UNIT 375 

NVORD PROCESSING PAC 1 79 

DEVELOPMENT PAC 69 

F. ATARI 600 1 6K 799 

ATARI 400 1 6K 499 

610 DISK DRIVE 499 

41 PROGRAM RECORDER 69 

650 INTERFACE MODULE 175 



VIDEO MOHITORS 

A. AMDEX/LEEDEX VIDEO-1 00 1 2" DGW 1 39 

HITACHI 1 3" COLOR 369 

D. NEC 1 2" P31 GREEN PHOSPHER . CALL 

PANACOLOR 1 0" COLOR 375 

SANYO 9" DGNV 179 

C. SANYO 1 2" DGNV 255 

SANYO 1 2" P31 GREEN PHOSPHER 295 

SANYO 1 3" COLOR 445 



SHOPPING MAIL ORDEK? CALL US TODAY! 

We probably hove what your're looUing for in scocK at on incredible price. Our company is on authorized dealer for soles and service for Apple Computer, 
Atari and Ohio Scientific. If you receive a defective product from us we will repair or replace (ot our option) any product in warranty. Our Service Center 
will repair all Apple Computer products, in or out of warranty, whether it was purchased from us or another dealer, (coll for more details) 

PHONE ORDERS IN CALIFORNIA. ALASKA, HAWAII G FOREIGN (714)696-6066 
SHIPPING INFORMATION OR DACKORDERS PLEASE CALL (714)696-0260 
SERVICE CENTER AND FOR TECHNICAL INFORMATION (714)460-6502 
TELEX 695-000 ANS:BETA ATTN.CCMO 
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Order Dept. 

Open Every Day 

9 Q.m. - 6 p.m. 

P.5.T. 



TOLL FREE OI^DER LINE 

800-854-6654 



sVe honor these cords 




APPLE HAKDWARET APPLE SOFTWARE 



TOP FIVE SELLERS 

LANGUAGE SYSTEM W/PASCAL. ... 425 
SILENTYPE PRINTER W/INTERFACE. 549 

HAYES MICROMODEM II 319 

VIDEX VIDEOTERM 80 w/grophics. 335 
Z-80 MICROSOFT CARD 299 

APPLE COMPUTER INC. 

DISK II DRIVE ONLY 445 

INTEGER OR APPLESOFT II FIRMWARE CARD 155 

GRAPHICS TABLET 649 

PARALLEL PRINTER INTERFACE CARD 155 

HI-SPEED SERIAL INTERFACE CARD 1 55 

COMMUNICATIONS INTERFACE CARD 165 

SMARTERM 60 COLUMN VIDEO CARD 335 

MOUNTAIN COMPUTER INC. 

MUSIC SYSTEM (1 6 Voices) 479 

A/D + D/A INTERFACE 319 

EXPANSION CHASSIS 555 

INTROL/X-1 SYSTEM 249 

CLOCK/CALENDAR CARD 239 

SUPERTALKER SD-200 249 

ROMPLUS+ CARD 135 

ROMWRITER CARD 155 

CALIFORNIA COMPUTER SYSTEMS 

CLOCK/CALENDAR MODULE 1 09 

GPID IEEE-466 CARD 259 

ASYNCHRONOUS SERIAL INTERFACE CARD 129 

CENTRONICS PARALLEL INTERFACE CARD 99 

We carry all CCS hardware. Please call 

MISC. APPLE HARDWARE 

16K RAM UPGRADE (Apple, TRS-60, Exidy) 169 

1 6K RAM CARD MICROSOFT 1 69 

ADT NUMERIC KEYPAD (old or new kybrd) 115 

ADT DAR CODE READER WAND 179 

ALF 3 VOICE MUSIC CARD 229 

ALF 9 VOICE MUSIC CARD 1 69 

ALPHA SYNTAURI KEYBOARD SYSTEM 1 399 

DIT 3 FULL VIEW 60 CARD 349 

CAT NOVATION ACOUSTIC MODEM 169 

CORVUS 1 OMD HARD DISK CALL 

LAZER LOWER CAbb PLUS 50 

MICRO-SCI DISK DRIVES CALL 

PAYMAR LOWER CASE (old or new hybrd) 55 

RADCOM AMATEUR RADIO INTERFACE CARD 169 

SPEECHLINK 2000 HEURISTICS 229 

SSM AlO SERIAL/PARALLEL CARD AGT 169 

SUP-R-TERMINAL 60 COL. CARD 339 

SVA 6 INCH FLOPPY DISK CONTROLLER 345 

VERSAWRITER DIGITIZER PAD 229 

VIDEX KEYBOARD ENHANCER 115 

We stock nnuch nnore than listed. Pleose coll. 



APPLE COMPUTER INC. 

DOS TOOLKIT 65 

APPLEPLOT 60 

TAX PLANNER 99 

APPLE WRITER 65 

APPLE POST 45 

DOW JONES PORTFOLIO EVALUATOR 45 

DOW JONES NEWS G QUOTES REPORTER 65 

APPLE FORTRAN 165 

APPLE PILOT 129 

DOS 3.3 UPGRADE.... 49 

MUSIC THEORY 45 

THE CASHIER Retail Mngmnt G Inv. 199 

THE CONTROLLER Gen. Dus. Sys 519 

MISC APPLICATIONS PACKAGES 

VISICALC , 125 

DESKTOP PLAN II 169 

CCA DATA MANAGMENT DMS 65 

EASYWRITER WORD PROCESSOR 225 

EASYMOVER MAIL SYSTEM 225 

EASYMAILER LETTER WRITER 225 

ASCII EXPRESS 65 

MICROSOFT FORTRAN 165 

MICROSOFT CODOL 695 

MICROSOFT BASIC COMPILER 375 

SUPER TEXT II. 139 

PROGRAMMA APPLE PIE . 119 

THE LANDLORD Apt Mngmnt pockoge 649 

PEACHTREE BUSINESS SOFTWARE CALL 

TAX PREPARER by HowordSoft 69 

APPLEDUG ASSEM/DISASSM/EDITOR 75 

3-D GRAPHICS Dy Dill Dudge 53 

SUPER FORTH 49 

TOP TEN GAMES 

APPLE GALAXIAN 23 

FLIGHT SIMULATOR 34 

THE WIZARD AND THE PRINCESS 32 

COSMOS MISSION (SPACE INVADERS) 24 

SARGON II CHESS 32 

HI-RES FOOTBALL 39 

COMPUTER QUARTERBACK 39 

ADVENTURE DY MICROSOFT 27 

PHANTOMS FIVE 39 

REVERSAL (OTHELLO) 34 

CALL OK WRITE 

FOK A COMPLETE 

SOFTWARE LIST 



ORDERING INFORMATION Phor^e Orders ir^vited usir^g VISA. MASTERCARD AMERICAN EXPRESS DINERS CLUD CARTE BLANCHE or bor^K wire uor^sfer Credit 
cords sub;ea to service charge 2% for VISA G MC 5% for AE DC G CO Moil Orders may send credit cord account number (include expirocion dote) 
coshiers or certified cheds. money order or personal checl< (allow 10 days to dear) Please include a telephone number with oH orders Foreign orders (excluding 
Mihtory POs) odd 10% for shipping all funds must be in US dollars Shipping hondlmg and msuronce in US odd 0% (mm.mum S4 00) Cohformo 
residents odd 6/o soles tax We accept CODs under S500 OEMs Institutions G Corporations please send for written quotation All equipment ,s subject to 
price change and ovoilobihty without notice All equipment is new and complete with manufacturer warranty (usually 90 days) We cannot quorantee 
merchontibility of any products, We ship most orders within 2 days 

WE AKE A MEMBER OF THE BETTER BUSINESS BUREAU AND THE CHAMBER OF COMMERCE 

SHOWROOM PRICES MAY DIFFER FROM MAIL ORDER PRICES. 

PLEASE SEND ORDERS TO: 

CONSUMER COMPUTERS MAIL ORDER 6014 PARKWAY DRIVE, 6ROSSMONT SHOPPING CENTER NORTH LA MESA CALIF. 92041 
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Improve TRS-80 Disk Operation 

Add an External Data Separator 




Ken Kline 

3821 Penitencia Creek Rd 

San Jose CA 95132 



Photo 1: External data separator circuitry as installed in the Radio Shack TRS-80 
Expansion Interface. Most of the integrated circuits can occupy the space intended for 
the RS-232 interface (photo la). Irreversible changes can be avoided by bending a few 
pins on the FD1771 to obtain the necessary signals (see the wires leading from the 
FD1771, under the red cable, in photo lb). 



When I first added a floppy-disk 
drive to my Radio Shack TRS-80 
Model I computer, I was very disap- 
pointed in its operation. My records 
indicated that, on the average, I was 
getting an error for every four disk 
accesses. These errors were indepen- 
dent of the type of access (ie: they oc- 
curred while accessing programs, 
data files, utilities, and even the 
bootstrap loading routine). In 
desperation, I called the Tandy Cor- 
poration in Fort Worth, Texas, and 
was told to use a better grade of disk. 
I tried this and noticed an improve- 
ment (to one error in eight accesses), 
but the lack of reliability was in- 
tolerable. 

Discussing my problem with 
owners of other home computer sys- 
tems, I came to the conclusion that 
the FD1771-01 floppy-disk controller 
part was the culprit. Don't mis- 
understand, I am not downgrading 
the FD1771. If you have studied the 
specifications and application notes 
of the FD1771 as much as I have you 
will realize that it is quite a marvelous 
piece of silicon. However, quoting 
from Western Digital Corporation's 
FD1771-01 Application Notes (docu- 
ment Number A0104, page 2) "In 
order to maintain an error rate better 
than 1 in 10^, an external data 
separator is recommended." 

The data separator that I finally 
ended up with is shown schematically 
in figure 1. It is a modification of one 
of the external data separators recom- 
mended by Western Digital (as 
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erb functional 



VIDEO DISPLAY 

12 inch 

80 ch X 25 line 

^rS":^«'-'^'«''V programming 

40 Ch X 20 line 
Color (8 colors)/Green 
Smooth Scrolling 

• FUNCTION KEY 

Programmable 
10 Keys 

• FLOPPY DISC 

5 inch X 2 deck, 280 KB/deck 
Dual sided — Double density 

• SUPER FUNCTION KEY 

Programmable 
10 Keys 

• PRINTER 

Dot Impact 
80 ch/sec. 

80 ch/line, 40 ch/line 

Graphic Mode 

Aiphabets (capital/small), Numerics, 

Katakana 

Various Symbois, Hiragana, Kanji 

Roll Paper/Sproket Paper 

nsions: 510W x 683D x 505H mm (Coior) 
510W X 608D X 505H mm (Green) 
Input Voltage: AC 117V/220V ±10% 50/60Hz 
Option: Light pen Rom Cartridge 





i^ BMC USA INC 

^>^ Suite 600, Union Bank BIdg. 

1 1222 La Cienega Blvd., Inglewood CA 90304 USA 
Tel: 213-641-4588, Telex: 182379 bmcing 



System Notes . 



RAW I — s^ 
DATA I— ^ 




2 MHz CLOCK 



m 



0>f^DDATA 



POWER CONNECTIONS 


NUMBER 


TYPE 


+ 5V 


GND 


1 


74LS74 


14 


7 


2 


74LS175 


16 


8 


3 


74LS00 


14 


7 


4 


74LS08 


14 


7 


5 


74LS04 


14 


7 


6 


74LS161 


16 


8 



Figure 1: External data separator circuitry. This design was developed from one recommended by Western Digital in an applications 
note for its FD1771. This circuit adds a power -on reset feature. 



shown on page 5 of the same docu- 
ment). After adding the external data 
separator to my TRS-80, access errors 
virtually disappeared. 

The data separator was constructed 
on an old printed-circuit board. It 
already had the voltage and ground 
connections run to all integrated- 
circuit-socket positions, and it had 
edge-card connections. The circuit 
board now resides in the compart- 
ment of the TRS-80 Expansion Inter- 
face reserved for the RS-232C inter- 
face or other extra circuitry (see 
photo 1). 

This circuit varies from the one in 
the Western Digital application notes 
in the use of +5 V on some in- 
tegrated circuit pins (through a 
1 k-ohm pull-up resistor) and a 
resistor/capacitor network that pro- 
vides a lag of about 45 ms on the 
74LS161 counter's CLEAR input (IC6, 



pin 1) to insure that it is cleared on 
power-up. 

In order not to make any irrevers- 
ible changes in the printed-circuit 
board of the TRS-80 Expansion Inter- 
face, the three connections to the 
FD1771 floppy-disk controller can be 
made through a 3-pin length of a dip 
strip, a type of socket. Remove the 
1771 from its socket and carefully 
bend pins 25, 26, and 27 out from 
their normal position. Then reinsert 
the 1771 into its socket and push the 
3-pin dip strip onto the three pins 
sticking out. 

Pin 25 must be connected to 
ground when using an external data 
separator (pin 25 is normally pulled 
up to +5 V for internal data separa- 
tion). Pins 26 and 27 are the separated 
clock and data inputs to the 1771. 
The raw data from the disk drive to 
the external data separator is avail- 



able at pin 8 of integrated circuit Z32 
in the Expansion Interface, and the 2 
MHz clock signal is picked up at pin 3 
of Z25. 

All signals are sent to Expansion In- 
terface connector Jl and are available 
on the internal expansion connector 
inside the additional circuitry com- 
partment. Ground is available on 
pins 41 and 42 of that connector, and 
+ 5 V is available on pins 39 and 40 
(see the right edge of the second page 
of the Expansion Interface schematic, 
page 41, in the Radio Shack Expan- 
sion Interface manual). 

I measured the current required to 
operate the external data separator 
(using LS-type integrated circuits) 
and believe that the 40 mA it draws is 
certainly less burden on the Expan- 
sion Interface power supply than the 
RS-232C interface that might use this 
position. ■ 
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Play with a full deck. 



Introducing the 
RM 65 line of 
microcomputer 
boards. 



The RM 65 line gives you 
the options and flexibility to 
design precisely the micro- 
computer systems you need. 

And you can do it quickly 
and economically Because 
you're offered so many 
design alternatives. 

Application software for 
the RM 65 line, for example, 
can be programmed in a 
number of languages: 
BASIC, Piyes, FORTH and 
Assembly Language. 

RM 65 uses a mother- 
board interconnect concept 
so any card will fit any slot. 

You can choose either 
edge connector or Eurocard 
versions. 

And a set of card cages 
allows a broad variety of 
packaging options. 
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Single Board 
Computer Module 

R6502 CPU, 2K bytes 
static RAM, 16K bytes 
PROMIROM capacity, an 
R6522 VIA and support 
circuitry on a single RM 65 
module. 
Memory Modules 

• 8K Static RAM 
•32K Dynamic RAM 
'16K PROMIROM 
InputlOutput Modules 

• GP I/O and Timer 
•ACIA(RS232C) 



Melllgerti Peripheral 
Controller Modules 

• IEEE'488 Bus Interface 

• Floppy Disk Controller 

• CRT Controller 

Accessories 

• 4 and 8-slot Card Cages 

• Design Prototyping 
Module 

• Extender Module 

• Single-Card AIM 65 
Adaptor 

• Adaptor! Buffer Module 



Rockwell. Your 
systems source. 

''"" f functional system can 
Economically developed 
on the AIM 65 Advanced 
Interactive Microcomputer. 
At less than $500, AIM 65- 
based on the high perform- 
ance R6502 microprocessor 
—is the lowest cost develop- 
ment tool available for any 
board level system. 




Rockwell stands ready 
with the system and appli- 
cation assistance your pro- 
ject requires. Call Rockwell 
for more literature. Or to 
schedule time at one of 
" Rockwell's system devel- 
opment centers. 

Rockwell International, 
Electronic Devices Division, 
RO. Box 3669, Anaheim, 
CA 92803. (800) 854-8099 
(In Califomia 800-422-4230). 



..whefe science gets cbwn to business 
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Star Raiders 



Gregg Williams, Senior Editor 



What can you say 
about a game 
that takes your breath 
away? There are not 
enough superlatives to 
describe Star Raiders. 
Just as the VisiCalc 
software package from 
Personal Software has 
enticed many people in- 
to buying Apple II 
computers, I'm sure 
that the Star Raiders 
software cartridge from 
Atari Inc has sold its 
share of Atari 400 and 
800 computers. 

What is Star Raiders? 
It's a video arcade game 

that isn't hungry for quarters. I first saw Star Raiders 
at the West Coast Computer Faire in May 1979, and in 
the two years that have passed since the first public 
viewing of the game, no one — I repeat, no one — has 
created either a home-computer game or a coin-oper- 
ated video game that is better than Star Raiders. (This 
fact is even more surprising when you consider the 
speed with which new standards are set in this in- 
dustry.) 

For the people who haven't seen Star Raiders in ac- 
tion, ril attempt a brief description. Star Raiders is 



Why spend all those quarters on arcade games? With a 
microcomputer and a few weeks' worth of arcade money, 
you can enjoy at home microcomputer games that are just as 
good as (and sometimes identical to) the popular coin-oper- 
ated video arcade games. BYTE's Arcade is an occasional fea- 
ture that reviews the best of these fast-action games. If you 
would like to review or give an opinion of a favorite micro- 
computer game of this type, please write to: BYTE's Arcade 
Editor, POB 372, Hancock NH 03449. 
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Photo 1: The view from the bridge of the Star Raiders ship 
during a hyperspace jump. A static photo cannot do justice to 
the excitement you feel as stars streak by prior to the jump. 



loosely modeled on the 
"Star Trek"-type game 
that has been running 
on micro- and larger 
computers for the past 
eight years. You, as 
commander of a star- 
ship, must search out 
and destroy all enemy 
spaceships in the galaxy 
(which is subdivided in- 
to a rectangular array 
of units called "sec- 
tors"). Of course you 
have only a certain 
amount of energy, and 
when you fight an 
enemy ship that is in 
the sector you occupy, 
it can fight back and damage your ship. 

Star Raiders is a descendant of this kind of game in 
the same way that the new pocket computers are 
descendants of a four-function mechanical adding 
machine. The many innovations in Star Raiders make 
you feel that you are actually piloting the spaceship in- 
stead of just typing in commands (and endlessly press- 
ing the ubiquitous RETURN key). 

Star Raiders has color, sound, and joystick input to 
make the game more realistic, but the feature that 
gives it life is its real-time animation. When you patrol 
a sector, you see a field of stars passing you in all 
directions, as if you were actually moving through a 
three-dimensional field of stars. When you steer the 
ship using your joystick, the stars outside your ship 
veer realistically in the opposite direction. Enemy 
ships (called Zylons) appear from above or below, 
receding in size as they speed past. A battle claxon 
sounds when you enter a sector containing enemy 
ships. Attacking Zylons shoot balls of energy at your 
ship; if they hit, your shields flicker and you hear a 
destructive crash. And the hyperspace effect (used to 
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'Kiscal4 

helps our customers 

meet complex, real-time 

needsr 



Don Cutler, Chief Systems Engineer, 

Electro Scientific Industries, Inc. (ESI), Portland, Oregon 



More than 125,000 
microcircuit 
resistors per hour 
can be adjusted by 
ESrs PDP-11/04 
controlled laser 
trimming systems. 
The Pascal-1 
compiler has given 
ESI fast, precise 
control since 1976. 
ESI's Don Cutler 
says, "'Pascal-l 
offers two big 
advantages — 
reial-time perform- 
ance and real 
problem-solving 
power." 

Precise control in 
milliseconds. 

Controlling a laser beam 4 
to 8 microns in diameter, 
the ESI system moves the 
laser beam positioner at 
accelerations up to 3,5 
G's, directs a trim cut, 
and decides where to go 
next, fast enough to trim 
35 resistors per second. 
The Pascal-1 programs di- 
rectly control all aspects 
of the trimming system. 
Some ESI customers use 
the laser trimmer to ad- 
just the circuits of such 
devices as air flow^ trans- 
ducers, audio filters. 




Left: Pascal-1 controls 
ESrs laser trimming 
system. The laser re- 
pairs semiconductor 
memory chips, replac- 
ing faulty cells with 
alternates. 

Below: ESI dominates 
the industry in the 
computer-controlled 
laser adjustment of 
microcircuits. Pascal-1 
programming flexibility 
gives ESI access to 
many different 
markets. 



and heart pacers, with 
the microcircuit activated 
to simulate operation. 
Pascal-1 handles these 
processes with speed and 
precision. 

Easy-to-follow 
programming. 

Writing correct code is 
easy because of the logi- 
cal structure and clarity of 



gmeers 
save de- 
sign and de- 
bugging time by 
writing control software 
in Pascal-1. ESI's custom- 
ers also apply Pascal-1 to 
their own specialized 
production processes. 



Oregon 
Software 

2340 Southwest Canyon Road 

Portland, Oregon 97201 

(503) 226-7760 • TWX 910-454-4779 



Free case study. 

Read why ESI, one of 
Oregon Software's 1700 
customers, chose 
Pascal-1. Order your free 
copy of this eight-page 
case study by calling 
Oregon Software collect 
at (503) 226-7760 or by 
using the reader service 
card. 



DISTRIBUTORS: Australia: Network Computer Services, Sydney/Tel: 290-3677 England: Real Time Products, London/Tel: 

01-588-0667 Holland: N.H.C.S., B.V, Haarlem/Tel: 023-234951 Japan: Rikei Corporation, Tokyo/Tel: 345-1411 West Germany: 

AC Copy, Aachen/Tel: 0241-506096 West Germany: Periphere Computer Systems GmbH, Munchen/Tel: 089-681021 
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Photo 2: The Star Raiders Galactic Chart. Each square 
represents a sector of space. The star symbols represent sectors 
containing starbases; all other squares marked with symbols 
represent sectors containing Zylon enemy ships. Your ship is 
located in the square near the center, marked by a small dot. 
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Name 


Author 


Star Raiders 


Doug Neubauer 


Type 


Format 


Arcade-style game 


Game cartridge 


Manufacturer 


Language 


Atari Inc 


6502 machine language 


Consumer Division 




1195 Borregas Ave 


Computer 


Sunnyvale CA 94086 


Atari 400 or 800 


(408) 745-2000 






Documentation 


Price 


10 pages, 22 by 28 cm 


$59.95 


(8V2 by 11 inches) 




move you from one sector to another) must be seen to be 
believed! 

I could continue to describe the intricacies of Star 
Raiders, but words cannot evoke the sensation of actual- 
ly playing the game. To Doug Neubauer of Atari, who 
wrote Star Raiders, my unbounded thanks. To all soft- 
ware vendors, this is the game you have to surpass to get 
our attention. And to Atari, I can only say that if you of- 
fer us games like this, we can't refuse. ■ 



Photo 3: The view from the bridge during combat. "Star Trek" 
games were never like this! When you occupy the same sector as 
enemy ships (here, top and bottom center) their size will 
increase and decrease as you move toward or away from them. 



Super Nova 



Bob Liddil, POB 66, Peterborough NH 03458 



Arcade video games are extremely popular throughout 
the world. It would seem natural, therefore, that these 
games would take hold in the TRS-80 marketplace, where 
good graphics programs are in short supply. There is, to 
be sure, a good deal of mediocrity on the market, such as 



early versions of Space Invaders. Super Nova, however, 
is an example of how well a program can be created if its 
designer takes enough time and care with it. 

The instant the program (a standard machine-language 
system tape) is loaded. Super Nova spins into a stunning 
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Circle 41 on inquiry card. 



INTRODUCING (\ RCVOUJTIONnRV 



DOT AAflTRIX PRINTS 



lUrTHJUSTON€HflMM€R. 



AT m INa^€DIBl6 PRIC6 - 



JUST $399. 





The Uni-Hammer Replaces Seven... or More. 

Revolutionary? We don't know what else to call it. 
An impact printer with a sinsle russed hammer, rather 
than the seven or more individual solenoids and print 
wires found in conventional dot matrix printers. 
At an incredible unit price of $3991 
Because of the unique Uni-Hammer desisn, the 
GP-80M is smaller and simpler than other dot matrix 
printers yet costs considerably less. Which makes it a 
natural for OEMs needins compact, reliable, low cost 
printers for system use, and also for the personal or small 
business user who wants a quality impact printer at the 
lowest possible price. 



RIBBON 
PRINT HAMMER 




ROTATING PLATEN 
PAPER 



fl Product of the Seiko Group 

The GP-80M is manufactured by Seikosha and 
exclusively distributed in the USA by Axiom. It took a 
company such as the Seiko sroup, world's larsest watch 
manufacturer, with vast experience in the desisn of small, 
intricate, precision products, to come up with a totally 
new concept in dot matrix printins. 



Houu the Uni-Hammer UUorks 

The GP-80M, which prints both sraphics and 
alphanumerics, uses a rotatins platen with protrudins 
splines positioned behind the paper (see diasram). 
The character or sraphics imase is created by multiple 
hammer strikes in rapid succession as the print head 
advances across the paper. The precision s^ar train 
assures exact positionins of the print hammer relative 
to the splines on the platen, to provide excellent 
print quality 

fl Complete Printer 

The GP-80M has features comparable to printers 
sellins for thousands of dollars. These include upper/ 
lower ASCII character sets, ribbon cartridse, 80 columns 
at 12 characters per inch, adjustable tractor feed, orisinal 
and 2 copies, 30 characters persecond, and full sraphics 
with a resolution of better than 60 dots per inch in both 
horizontal and vertical axes. 

Plenty of interfaces 

Interfaces include Centronics parallel, RS232C, 
serial m, 20mA current loop, IEEE>488, Apple, TRS-80, 
PET, HP-85...and more. 

See the GP-80M in action at your local 
computer store, or write for the distributor in 
your area. 



J 






AXIOM CORPORATION 



1014 Griswold Avenue • San Fernando, CA 91340 
Telephone: (213) 365-9521 -TWX: 910-496-1746 




Photo 1: The Super Nova game in play. 

three-dimensional starburst display that looks so real it 
makes you dizzy. The depth of field is absolutely star- 
tling. This is the most striking high-speed animation I 
have ever seen (with the possible exception of the hyper- 
drive display of Atari's Star Raiders. The graphics work 
in Super Nova is fast, stunning, and very uncharacteristic 
of TRS-80 games. 

As with its coin-operated counterpart. Atari's 
Asteroids game, the object of Super Nova is to destroy 
objects that appear on the screen while avoiding your 
own destruction. Meteors, of all shapes and sizes, make 
up the bulk of these targets. When you hit the larger 
asteroids, they shatter into smaller and smaller chunks, 
and, if you're lucky or skillful, they finally disintegrate. It 
should be noted that the supply of meteors is unlimited. 

Not content to menace the player with mere rocks hur- 
tling through the void. Super Nova thoughtfully provides 
missile-firing alien spaceships. Three less-dangerous craft 
appear when there are six or less meteors on the screen. 
Two larger ships, worth more as targets, appear when 
you reach a score of 10,000 points. 

Some of the aliens have special shields that allow them 
to pass harmlessly through meteors. Not so for your 
fighter — touch something, anything, and you're des- 
troyed. The game ends when you have lost three ships. 

Super Nova has a well-thought-out keyboard setup 
that enhances the playability of the game. Five keys con- 
trol your ship's action in a fashion similar to the buttons 
supplied in coin-operated video games. The R and T keys 
turn the ship counterclockwise and clockwise, respective- 
ly. The O key applies engine thrust in whatever direction 
the ship is pointing, and the P key fires your missiles. 
Finally, the space bar launches the ship into hyperspace. 
The keys are located so that you play the game with the 
first two fingers of each hand touching the keys and 
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Name 


Format 


Super Nova 


Cassette 




Language 


Type 


Z80 machine code 


Arcade-style game 






Computer 


Manufacturer 


TRS-80 Model I with 


Big Five Software 


16 K bytes of memory 


POB 9078-185 


and Level I or Level II 


Van Nuys CA 91409 


BASIC 


Price 


Documentation 


$14.95 


1-page insert sheet 



either thumb working the space bar. 

Super Nova would be an enjoyable game if it had only 
the features I've described so far, but it offers even more. 
This game has refinements that distinguish a truly great 
computer game from a good one. The propulsion for- 
mula used to control the behavior of your ship, for exam- 
ple, is Newtonian in nature, closely simulating the actual 
response you would expect from a real spaceship. Going 
too fast or too far? Turn your ship in the opposite direc- 
tion and increase thrust just enough — remember, op- 
posite thrusts cancel each other out — and your ship 
stops. 

The rotation controls (the R and T keys) turn the ship 
in 45 ° increments, which is the best you can do with the 
limited TRS-80 graphics. As a last resort, hitting the 
space bar throws your ship into hyperspace. So if three 
large meteors and an enemy ship are converging on you 
from different directions, this action might save you. I 
say might because a hyperspace jump ends with your ship 
popping up anywhere on the screen. Since there are 
obstacles everywhere, you may find yourself in a worse 
position than when you started. 

Game programs that cross my desk receive many a 
trial, but none is so grave or deadly as 12-year-old 
Richard's, my young neighbor and resident computer- 
game buff. With his attention span of less than 5 minutes, 
he rips through normal TRS-80 games with uncanny 
speed. His response to Super Nova, however, was an en- 
thusiastic "Excellent!" He stayed with it for 3 hours, until 
his mother appeared to drag him away for homework. 
There is no higher recommendation available. 

In summation. Super Nova is fast, entertaining, and 
professional. It is well worth its $14.95 price tag. I fully 
agree with Richard — Super Nova is excellent! ■ 
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generation 
of business 
soft¥iar€ 



If you are still searching for quality software for your small business 
computer, search no more. Designer Soffware™ is pleased to 
announce PHOENIX"*, the first line of microcomputer software to 
include professiona/ word processing and general accounting. 

WORD PROCESSING 
We know word processing. A year- and -a -half ago the owners of 
Designer Sohwore"* wrote a well-known word processor for 
another company. In the last 1 8 months we've learned about other 
features you want in a word processing package. PHOENIX"* 
Word Processing reflects our experience. It is more powerful and 
flexible than other word processing packages you con buy. And 
since we designed "human engineering" into PHOENIX"" Word 
Processing from the beginning, it can compete, feature for feature, 
with expensive dedicated word processors. 
Many people have remarked that the user's manual we wrote 
earlier was the best ever for microcomputer software. Even so, we 
felt that we could have mode it more accessible to the non- 
technical user. With PHOENIX"" Word Processing we have a 
separate Training Manual with beginning, intermediate and 
advanced levels. By allowing you to work at your own level, we 
have made the learning process easier and less intimidating. 

ACCOUNTING 
All five PHOENIX'*" general accounting packages (General Ledger, 
Accounts Receivable and Payable, Payroll and Inventory) were 
designed by CPA's based on similar packages from mini and 
mainframe computers. The programs are COBOL with an integral 



assembly-language data base. They are fully integrated to allow 
automated posting to the General Ledger. An internal screen 
handler permits full-screen data entry for speed and ease of use. 
Although we made cosmetic enhancements prior to distribution, the 
basic programs have been user-tested for at least eighteen months. 

PHOENIX"" Accounting also includes a growing number of specific 
application packages. We have completed or scheduled for 
completion Fixed Assets, Tenant Processing, Mail Management, 
Financial Projections and Time/Billing. Each package stands alone, 
but many also work in conjunction with other PHOENIX"" packages. 
For example, PHOENIX"" Mail Management will work very well by 
itself, but we also designed it to fit in easily with the merging 
capabilities of PHOENIX"" Word Processing. 

With PHOENIX"" Accounting we have, as always, given special 
attention to documentation. Not being content to describe which 
buttons to push, we hove taken the time to explain the accounting 
principles behind the programs and how each package fits into an 
automated office. To this end we created the fictional town of 
Smallville with a fictional company, Moustache Manufacturing. By 
seeing how Mr. Small and his employees use PHOENIX"* Account- 
ing at 2M, you learn to apply it to your office as well. The Smallville 
sections are amusing as well as informative, and you will likely read 
the manual just to find out what Sidney, Mr. Small's incompetent 
brother-in-law, will do next. 



Pcsigpcr Software 

HOUSTON 



If you wantto fenowwfiof PHOENIX" Word Processing and accoonfing can do for 
your business, call, write, telex or use The Source to request more informoWon. 

3400 Montrose 0lvd • Suite 718 • Houston, Texas 77006 
(713)520-8221 • Telex 790510 • Source TCU671 

Desigfwr Software and PHOENIX are trademarks of Palantir, Inc, 




Tranquility Base 



Robin Moore, Warner Hill Rd, RFD 5, Derry NH 03038 




Photo 1: The Tranquility Base game in progress. 




Bill Budge has written a lunar-lander-style arcade game 
for the Apple II. Called Tranquility Base, the game uses 
Apple high-resolution graphics to portray the lunar- 
lander module and the moonscape below. The player at- 
tempts to bring the lunar module out of orbit and land it 
safely on one of several flat areas on the lunar surface. A 
fixed amount of fuel is provided, and the score is based 
on the number and quality of successful landings. 

Playing the Game 

The game is simple, although not necessarily easy to 
play. A key is pressed to start the action, and the lunar- 
lander module appears, orbiting from left to right over a 
detailed moonscape. The rockets are controlled with the 
Apple IFs game paddle 0, while the "1" and "2" keys on 
the keyboard adjust the rotational attitude of the lander. 
Each keypress rotates the ship slightly in one direction or 
the other. There are no steering rockets, so the lander's 
horizontal motion must be controlled by rotating the ship 
and using the main rockets. 

It is difficult to make a successful landing. The landing 
areas are never much larger than the width of the ship, 
and the rocket control is quite sensitive, so you might 
cause the ship to take off just as you are gently touching 
down. If the lunar module touches anything except a flat 
landing area, it crashes and explodes. Landing too quick- 
ly can also cause a crash and an explosion. The score for 
each successful landing is derived from the horizontal and 
vertical velocities of the ship when it touches down. 

Graphics and Sound 

Consistently excellent graphics are a hallmark of Bill 
Budge's games, and the Tranquility Base graphics are no 
exception. From the title display that shows the lunar 
module, moonscape, and starfield (with little apples as 
planets) to the final module explosion, the graphics are 
great. The lunar module is nicely detailed, and when it 
explodes, pieces fly off and tumble in various directions. 
Even the rocket flame is detailed: it flickers realistically 
and provides visual feedback by smoothly changing size 
as the rocket thrust is varied. 

When the lunar module orbits off the right edge of the 
screen, a new section of scenery snaps into view below, 
and the lander orbits in from the left. Tranquility Base 
also provides a close-up view of the lander and the moon- 
scape when the lander is a certain distance from the 
ground: this will help you make a smooth landing. Fuel 
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EXTRA. EXTRA. 



Extra paper widths 
to 381 mm (15") 1 



. Extra alphabet selection — 
English, German, Japanese 



™' 



Extra sharp 
and clear 
9x7 ■ 
dot matrix 
print letters 



^- 





Extra advantage 
ofbottomorback 

, paper loading 



Extra 

paper-saving 
print 
compression 



Now you get more extras when you 
pick the new dot matrix printers by 
C. Itoh. Choose the Comet 80-column 
printer and get the extra benefits of 
four character sizes and paper-saving 
print compression. Choose the Comet 
II 136-column printer and receive the 
added extra of a M-width computer 
size printer that accommodates paper 
widths to 381 mm (15"). 

Both the Comet and Comet II also 
offer the rare combination of low cost 
and high performance. Both models 
operate at an efficient 125 cps bidirec- 
tional print speed and in a 9 x 7 
dot matrix. 

C. Itoh's Comet series has the 
extra advantage of a unique mul- 
tilingual capability with a selec- 
tion of four, different alphabets: 
English, German, Japanese and 
Swedish. Other special character- 
istics include a programmable 
VFU (Vertical Format Unit) plus 



self-test diagnostics. For your opera- 
tor's convenience, there's easy bottom 
or back paper loading, and both 
Comets use a standard low-cost nylon 
ribbon. Plus our printers already meet 
1981 Class A FCC, UL, and fire safety 
requirements. 

ffall that wasn't enough. Comet 
and Comet II are plug-compatible 
with all major printers in the industry, 
meeting standard parallel serial inter- 
face specifications. Our printers are 
backed by C Itoh's warranty and a 
nationwide field service organization. 



[. 



And as a final, all important extra, when 
you choose either printer from C. Itoh 
you get immediate off-the-shelf delivery. 

So if you want the highest quality at 
the best price, look into the extras the 
C. Itoh Comet and Comet II printers 
offer. You'll get a lot more than you bar- 
gained for. For more information, con- 
tact C. Itoh Electronics, Inc., 5301 
Beethoven Street, Los Angeles, CA 
90066; Tel. (213) 306-6700. Chicago 
Office: 240 E. Lake Street. Suite 301-A, 
Addison, IL 60101; Tel. (312) 941-1310. 
New York Office: 666 Third Ave., NY, NY 
10017; Tel. (212) 682-0420. Dallas 
Office: 17060 Dallas Pkwy, No. 108. 
TX 75248; Tel. (214) 931-0177 
C. Itoh represented in Canada by 
Canadian General Electric. 



<^ C. ITOH 
ELECTRONICS, INC. 

One World of Quality 
.See us at NCC— BOOTH 



level, horizontal and vertical velocities, and altitude are 
displayed in text form below the graphics display. This 
aspect might have been improved by using analog dis- 






Name 

Tranquility Base 


Format 

5y4-inch floppy disk 


Type 

Arcade-style game 


Language 

6502 machine language 


Manufacturer 

Stoneware 

50 Belvedere 

San Rafael CA 94901 


Computer 

Apple II or Apple II 
Plus with one disk and 
32 K bytes of memory 


Price 

$24.95 


Documentation 

Instructions in game 


Author 

Bill Budge 





plays simulated with graphics. 

Most arcade-type games make extensive use of sound 
effects to enhance the realism of the simulation. Unfor- 
tunately, Tranquility Base takes little advantage of the 
Apple IFs sound capabilities. Sound is used when the 
lander crashes and explodes, but it is not very realistic. I 
would have preferred some rocket-motor sounds varying 
with the thrust level, and perhaps a warning tone to in- 
dicate unsafe landing parameters. 

Conclusions 

•Tranquility Base is a medium-speed lunar-lander- 
style arcade game with excellent graphics. Like most of 
Bill Budge's games, it is well done and functions flawless- 

ly. 

•The game is fairly difficult to play, enough so that it 
tends to discourage some new users. After a little prac- 
tice, however, it becomes more enjoyable and exciting. 

•Whether or not Tranquility Base is worth $25 
depends on how much you enjoy the game and how often 
you play. I suggest that you try it out at a local computer 
store before you make a decision. ■ 



To Place An Order 

From Outside Texas 

1-800-231-3680 



Questions & Answers 

& Orders 
Texas 1-713-392-0747 



M ARYMAC INDUSTRIES. IN C-' 

^dio /hack) 

Store Mj-I 89 
AUTHORIZED SALES CENTER 
BRAND NEW IN CARTONS DELIVERED. Marymac Industries owns & operates Radio Shack® dealership in Katy, Texas. Warran- 
ties will be honored by all company owned Radio Shack® stores, & participating franchisees and dealer authorized sales centers. Save 
State Sales Tax. Texas Residents Add Only 5*70 Sales Tax. Open Mon.-Sat. 9-6 . We pay freight and insurance. No extra charge for 
Master Charge & Visa. Call us for reference in or near your city. Ref: Farmers State Bank, Brookshire, Texas. Write or visit us at, 
21969 Katy Fwy, Katy (Houston), Texas 77450. 



WE OFFER ON 
REQUEST 

Federal Express El 



Houston Intercontinental Airport B 

Delivery 

U.P.S. BLUE El 

References from people who have B 

bought computers from us probably 
in your city 




T^^^^SilPgn^ 



In stock TRS-80 Modal 
II and III 

No Tax on Out of Texas Shipments! 



ED McMANUS 



m 



Model III 



10% 15% 

OR MORE 

In Stock 



WE ALWAYS 
OFFER 

El NO extra charge for Master Charge 
or Visa 

El We always pay the freight and 
insurance 

El Toll free order number 

El Our capability to go to the giant Tandy 
Computer warehouse 5 hours away, 
in Ft. Worth, Texas, to keep you in 
stock. 

JOE McMANUS 



RadM 
Ihaek 



VtSA 
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APPLE • ARMCO • ATARI • BANK OF LOUISVILLE 

• BAYLOR UNIVERSI^ • BECHTEL • BELL TELEPHONE 

• BOEING • BORDEN • BYTE MAGAZINE • OALIFORNIA 
DO.E. -CENTRONICS -CHASE MANHATTAN BANK' 

- COMPUSHOP - CONSUMER COMPUTER MARKET 
ING- COX CABLE TV/SPOKANE -DUKE UNIVERSITY 
MEDICAL CENTER • EASTMAN KODAK • GEN RAD 

• HARRIS SEMICONDUCTOR - HARVARD UNIVERSIW 

• IBM • irr SEMICONDUCTOR - JONES & D\UGHUN 
STEEL - LOYOIV\ UNIVERSITY - MATADOR PIPELINE 

• MIOHIGAN STATE UNIVERSIW • MOUNTAIN HARD 
WARE - NATIONAL EYE RESEARCH FOUNDATION 

• NCR - ORTHO PHARMACEUTICAL - PACIFIC 
BANCORPORATION - PEABODY MUSEUM/HARVARD 

• SAVIN • SENTRY INSURANCE • SOUTHWEST FILM 
^B - SWEETHEART PLASTICS - TEAM - THRIFT-WAY 
FOOD SERVCE - TOSHIBA INTERNATIONAL - U.S. 
COAST GUARD - U.S. FOREST SERVICE - UNIVERSITY 
OF MIAMI - WALTER REED ARMY MEDICAL CEN 
TER • WASHINGTON UNIVERSIW • WESTINGHOUSE 

- WILSON GAS PROOESSING - WORLD WILDLIFE 
FUND - XEROX CORPORATION - YALE UNIVERSITY 

Hardheaded Software. 

The folks on this list are not exactly impulse buyers. In fact, before they buy 
anything it's usually subjected to painstaking research and evaluation. Each 
one chose software from High Technology. 

In less than thirty minutes your dealer can show you why our software would 
be just right for you, too. To see the infinite variety of applications for your 
Apple II*, from inventory control to education, ask for a demonstration today. 

1 1 5 ^^ L^ High Technology Software Products, Inc., P.O. Box 
P4 ICj ll B-14665, 8001 Classen Boulevard, Oklahoma City, 
■ ■ ■ ^ ■ ■ Oklahoma 731 1 3 [405] 840-9900 

^ ~ *lndicates trademark of Apple Computer, Inc. 



Technology 
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Asteroids in 
Space and Planetoids 



Oliver Holt 

Old Nashua Rd 

Amherst NH 03031 




Photo 1: Asteroids in Space is the title of the Asteroids game for 
the Apple from Quality Software. It is similar to the actual ar- 
cade game; the spaceship is controlled via the game paddles. 




Photo 2: Planetoids is Adventure International's offering. The 
use of machine-language programming combined with high- 
resolution graphics results in smooth action without a jittery 
picture. 



Asteroids by Atari Inc is certainly one of the most 
popular arcade games in this country, inspiring people of 
all ages to deposit their quarters with devotion. Due to 
this popularity, it was only a matter of time before a 
home-computer version was developed. Asteroids in 
Space (by Quality Software, referred to as QS) and 
Planetoids (by Adventure International, or AI) both 
closely simulate the Atari game, in which a player must 
destroy asteroids and alien ships by accurately firing a 
laser. An off-target laser shot or slow response is fatal. 
The Apple's high-resolution graphics capabilities allowed 
the authors to reproduce almost exactly the display 
features of the original game. Both games skillfully 
employ realistic sound effects. The two versions use game 
paddles to control the motion of a spaceship and to 
fire lasers, but because of differences in the method of 
control used each game has a unique feel. 

Planetoids 

On start-up. Planetoids (from AI) displays a menu that 
includes several levels of play. This menu is part of a 
HELLO disk program written in both Integer and Apple- 
soft BASIC, allowing use in either an Apple II or an 
Apple II Plus. The options in this menu give a choice of 
easy, regular, or hard modes of play, as well as a demo 
mode to display how the game works. 

In the easy mode everything on the screen is very 
explosive. Every planetoid particle has the potential to 
destroy your spaceship unless your laser beam gets to the 
particle first. (Points are based on the number of 
planetoids you destroy.) The regular mode is supposed to 
be an emulation of the actual arcade game, but it does not 
appear to be significantly different from the easy mode. 
In the hard mode, the planetoids behave differently; they 
migrate toward your ship as if pulled by gravity. This 
characteristic becomes particularly annoying when one 
of your ships is destroyed and you still have other ships 
left to play. At this point, the planetoids gather around 
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When You Have To Face A Deadline 




Arm Yourself With Pascal/IVIT+® 

NOW! THE PACKAGE INCLUDES OUR EXCLUSIVE PASCAL ORIENTED SCREEN EDITOR. 



You know what a monster a deadline 
can be if you have to face it without the 
proper tools. Arm yourself with an 
Integrated set of programs, designed 
from the beginning for production use, 
all tuned to the single goal of producing 
reliable software. Pascal/MT+ is a fully 
integrated program production system 
including our compiler, debugger, dis- 
assembler and linker. 

Used by many companies, large and 
small, Pascal/MT+ produces high quality 
reliable products in an amazingly short 
amount of time. Our run-time library 
contains all the tools needed to begin 
program construction immediately. 
Pascal/MT+ produces efficient, small 
native machine code demanded by 
today's product developers. All of our 
library routines and features work 
exactly the same on 16-bit systems as 
they do on 8-bit systems so you can 
increase your capability without re- 
writing any of your software. Your 
production quality products demand 
production quality tools. Order 
Pascal/MT+ now, call us today! 



Pascal/MT+ Features: 

An International Standard: 

Pascal/MT+ conforms to the ISO Standard 
for Pascal, our competition doesn't even 
come close! A report on the performance 
of Pascal/IVIT+ on the Pascal validation 
suite is included with each compiler. 



Modular Program Compilation: 

The Pascal/IVIT+ modular compilation 
mechanism allows construction of fully 
coupled modules and programs allowing 
the modularization of large programs 
without any sacrifice in either space or 
time efficiency. 



Efficient Native Code: 

All versions of Pascal/IVIT+ produce effi- 
cient, compact NATIVEOBJECT CODE. In an 
independent benchmark Pascal/MT-*- out- 
performed all other Pascal compilers on 
our target machines, in addition it pro- 
duced the smallest final programs by 
including only the minimum run-time 
overhead necessary. 



Payment Terms: 

Cash, Check, UPS, C.O.D., 

Mastercard, VISA, 

Company P.O. 



/ MT Micro SYSTEMS \ 

1562 Kings Cross Drive 
Cardiff, California 92007 (714) 755-1366 



Totally Portable: 

Pascal/MT+ has been designed from the 
beginning to generate code for many dif- 
ferent microprocessors. Pascal/IVIT+ pro- 
grams you create today can be re-compiled 
to run on a more powerful machine 
tomorrow. All of the extended language 
features are present in every version of the 
compiler. This means you won't have to 
start over when the customer demands 
more, more and more. 

Extensions: 

Pascal/MT+ has many extensions to the 
Pascal language too numerous to describe 
in detail here. Our 160 page user's guide 
describes the features and gives examples 
of how to use them. A short summary of 
features Is listed below: dynamic strings, 
BCD and Floating point reals. AMD9511 
support, bit, byte and unsigned word 
manipulation, I/O port access, afull imple- 
mentation of the NEW and DISPOSE heap 
and many others. 

Target Machines: 

Available now . . . 8080, 8085 and Z80 

Available soon 8086, 8088 

Requires CP/M or CP/M86 

Pricing: 

8080/Z80— $475.00 
Others Call 

Communication Arts. Huntington Beach. CA 
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Name 


Language 


Planetoids 


6502 machine language 




(has menu programs in 


Type of package 


both Integer and 


Arcade-style game 


Applesoft BASIC) 


Manufacturer 


Computer needed 


Adventure 


Apple II or Apple II 


International 


Plus with 48 K bytes 


POB 3435 


of memory and one 


Longwood FL 32750 


floppy-disk 


1 Price 


Documentation 


$19.95 


One page with descrip- 




tion of the game; addi- 


Format 


tional instructions in 


1 5V4-inch floppy disk 


the actual program. 



HEATH 




OWNERS 



UPGRADE your H9' for a fraction of the 
cost of g new terminal with these features. 

FLICKER FREE Seg.gS KIT S79.95 ASSEMBLED 

If Columbus would have had lo wait tor his H9 operating at 600 baud, tie migtit not have 
discouvered America. At last your computer can communicate witti your H9 eight times 
faster 14800 baud! without that annoying refresh interrupt that causes the screen to flash 
at rates greater than 600 baud. Faster listings. Faster program execution. Eight times 
(aster. 

CURSOR CONTROL S29.95 kit $34.95 assembled 

Why limit your output lo consecutive lines of your terminal? CURSOR CONTROL al- 
lows your computer lo move Ihe cursor anywhere on the screen. Add that professional 
touch lo your displays by utilizing masking techniques. Functions included are; left, 
right, up, down, left and right 20 spaces, home and erase page. 

O R A F I A $59.95 KIT S69.95 ASSEMBLED 

Open a whole new world to your output. The graphical display capabilities of GRAFIX 
allow you lo create displays never before possible on the H8. 

LOWER CASE ENTRY saa as assembled 

Now you can enter lower case characters from the keyboard. A Shift Lack key allows 
the keyboard lo operate as the standard H9 keyboard or to generate upper and lower 
case depending upon Ihe Shift key as per a normal typewriter. 

LOWER CASE DISPLAY $3477 assembled 

Lower case capabililies greatly improve readability on terminafs mo<>ilied for 24 lines. 

KEY CAPS S12.50SET 4 ARROWS S1.00 

These quality contour key caps have molded-in alphanume rics. For that professional feel. 

Full Six Month Warranty — 24 Line Compatible 

Northwest Computer Services, Inc. 

8503 N.E. 30th Ave. 

Vancouver, WA 98665 

(206) 573-8381 



*H9 is a registered trademark of Heath Co. 



MASTER CARD and VISA welcome. 



the spot where your next ship will appear, making it dif- 
ficult to escape without being destroyed. Sometimes your 
spaceship will reappear directly under a planetoid and 
explode before you even realize that your ship has 
(momentarily) returned. When this happens you have no 
choice but to sit there and watch your spaceships dwindle 
away with no hope of retaliation. 

Planetoids uses one paddle and the keyboard to control 
the ship. You rotate the paddle to turn the spaceship and 
press the paddle button to apply thrust. The spaceship 
will continue to move in the direction it is pointed as long 
as the button is depressed, but it stops as soon as the 
button is released. Pressing any key on the keyboard fires 
a laser in the direction the ship is pointing. However, 
there is no provision for putting the ship into hyperspace, 
as in the original coin-operated version. 

Asteroids in Space 

Quality Software's Asteroids in Space has two choices 
on start-up, offering either a normal or demo game. 
When in demo mode, the spaceship randomly moves 
around in space shooting the laser beam in all directions 
until the ship itself is destroyed. Watching this can be 
useful if you have never played this kind of game before, 
but most users will want to go directly to the normal 
mode. This mode of play offers separate choices for 
either normal or fast lasers and asteroids. According to 
the documentation, higher scores may be obtained with 
either fast lasers or fast asteroids, or both. The game's 
difficulty increases, however. 

Both game paddles are used to control the action in this 
version. One paddle controls the movement of the space- 
ship, rotating it by turning the paddle, and thrusting it by 
pushing the button. However, this game incorporates 
momentum into the action of the spaceship, requiring 
you to use the thrust to slow the ship or to change its 
direction of movement. [/ have trouble playing this ver- 
sion because I spend all my time trying to stop my ship 
from moving.... GV^] Unlike the AI game, your ship can 
move in one direction while it fires in another. Lasers are 
fired using the game button on the other paddle. This 
method of control is harder to mentally and physically 
coordinate, making the game more challenging and frus- 
trating. This game, like Planetoids, does not have the 
hyperspace feature of the original Atari version. 

Scoring for both games is determined by the number of 
alien spaceships and asteroids (or planetoids) you can 
destroy. The QS version awards from twenty to thirty 
points for larger asteroids, more for smaller ones. Alien 
spaceships are worth up to 300 points. The AI game 
allows only ten points for the planetoids and up to fifty 
for the alien ships. 

The graphics in both games are very good, very similar 
to the original arcade game. All the objects move 
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NEW DISK SYSTEM 
. POUSHES APPLE"^ 



* -.^ 



%J^. 
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Plug into 
your Apple II or Apple II-plus 
with a Micro-Sci disk system, and you 
get Apple software compatibility, PLUS: 
Increased capacity, improved perfonnance 
and higher reliability. And you save 
money, too! 

COMPAIIBIIITY: 

With thousands of programs currently 
available in Apple format — and many 
more being released every day — the 
ability to read and write diskettes inter- 
changeable with the Apple disk II system 
is a MUST The Micro-Sci disk subsystems 
offer this compatibility and more. Our disk 
system has a jumper-selectable boot PROM 
to move from DOS 3.2 to DOS 3.3, or to the 
language system at your fmgertips. 



CAPACITY: 

The Micro-Sci A-40 system provides 40 
tracks of storage (versus the Apple disk II 
system which offers only 35 tracks). The 
A-40's 5 extra tracks give you an additional 
20,000 bytes of storage. And for even 
greater capacity, check out our A-70 
system which offers a full 70 tracks of 
storage — exactly DOUBLE the storage 
capacity of the Apple disk II system ! 

PERFORMANCE: 

Micro-Sci's disk systems' abbreviated 
track-to-track access time of 5msec (versus 
15msec for the Apple disk II) means 
improved random disk access performance. 



RELIABIUTY: 

Micro-Sci disk 
systems incorporate band-actuated head 
positioners for faster access and more 
accurate head positioning. Each disk sys- 
tem features Micro-Sci's improved media 
centering system which provides uncom- 
monly accurate diskette registration, and 
virtually eliminates damage to the media 
centering hole. 

PRICE: 

The Micro-Sci A-40 drive, with controller, 
is priced at only $549; the second A-40 
drive is only $449. The large -capacity A-70 
disk drive with controler is only $699, with 
the second drive priced at only $599. 

Call or write us today to order your new 
Micro-Sci disk system. 



//-SCI 
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17742 Irvine Boulevard, Suite 205, Tustin, California 92680 / Phone: 714/731-9461 / Telex: 910-346-6739 

Apple and Apple II are registered trademarks of APPLE COMPUTERS INC., SAN JOSE, CALIFORNIA 






Name 


Language 


Asteroids in Space 


6502 machine language 


Type of package 


Computer needed 


Arcade-style game 


Apple II or Apple II 




Plus with 48 K bytes 


Manufacturer 


of memory and one 


Quality Software 


floppy-disk drive 


6660 Reseda Blvd 




Suite 105 


Documentation 


Reseda CA 91335 


One page with descrip- 




tion of the game; addi- 


Price 


tional instructions in 


$19.95 


the actual program. 


Format 




5V4-inch floppy disk 





smoothly without the annoying "jumping" or jitter effect 
predominant in lower-resolution video games and some 
of the poorer high-resolution graphics games. Sound 
effects were also similar to the arcade game, but I felt the 
QS version to be more realistic and of higher quality. The 
AI sounds were barely audible over the pounding of the 
keyboard while I was firing at objects on the screen. 

Conclusions 

Having played both games, I feel it's difficult to choose 
between them. The QS version offers different speed 
variations, while the AI version offers three levels of 
play. I like the AI version better because it can be slightly 
easier to play and there are three distinct variations to the 
game. The more astute game player might prefer the 
greater physical dexterity and mind/eye coordination re- 
quired by the QS version. However, the games are dif- 
ferent enough to entice most people to own both. ■ 
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ThePASCi 

By The 

Denver Software 

Company... 

A Breakthrough 

In Software 

Development. 



PASCAL TUTOR™ 

A step-by-step introduction for learning the basic Pascal 
programming language. Presented in a simple format and 
logical order, the PASCAL TUTOR™ uses clear examples 
to ensure complete comprehension and progress for the 
beginning Pascal programmer 

The PASCAL TUTOR™ is a computer-paced course of 
study, that includes two diskettes and a comprehensive 
tutorial manual. The manual provides instructions and th 
computer verifies the work, enabling the user to learn basic 
Pascal syntax and structured programming as quickly and 
efficiently as possible., 

PASCAL PROGRAMMER™ 

Save time and concentrate your efforts on application 
design rather than detail programming. The Denver 
Software Company has designed pre-tested, ready-to-use 
programs and routines which drastically reduce the effort 
normally associated with coding, testing and debugging. 

The PASCAL PROGRAMMER™ is a collection of linked 
intrinsic modules written in UCSD Pascal* which gives you 
a wide variety of functions that can be easily modified for 
specific applications. 

Five categories of modules are supplied; General Utility 
(for direct interaction between user and application), 
Sorting and Searching, Disk File Access, Report and 
Display, and Disk Copying. 

The PASCAL PROGRAMMER™ comes complete with a 
comprehensive user's manual containing source listings 
and examples, ideas and instructions for modifications and 
all needed operating instructions. The included diskettes 
have demonstration and utility programs, source code, and 
ready-to-use library units. 

Because complete program listings are included in the 
manual, the PASCAL PROGRAMMER™ can be 
applied to any Pascal-based computer and used with 
either diskettes or hard discs. 

Suggested retail price, $90. 

*UCSD Pascal is a trademark of the Regents of the University 
of California. 



THE DENVER SOFTWARE COMPANY 

MANUFACTURERS OF MICROCOMPUTER SOFTWARE . 
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36 Steele Street, Suite 19 • Denver, Colorado 80206 
Dealer inquiries welcome. 303 321-4551 . 



"Fiiially...Space Technology 
Has Come Of Age, To The Benefit 

OfUsAir 



'^' 



,>^ 



s>*- 




Captain Schirra, one of the first Astronauts, 
flew all three rnissions— Mercury, Gemini 
and Apollo^during his 295 hours In space 
His contribution to he application of 
microGomputer technology plus his expert 
knowledge and experience re valuable 
assets in his role as adviser to The Denver 
Software Company. 

The Denver Software Company Is a 
manufacturer of microcomputer application 
software for business and home use; 
emphasizing ease-of-use, quality, and 
economy of time and investment. DSC's 
business applications are developed 
with ttie advice of theBIg Eight 
accounting firm, Peat 
Marv/ick Mitchell & Co. 



■-Br ♦ 




Products of 

The Denver Software Company include: 

The RNANCIAL PARTNER''^, an accounting 

system for small business and home use that 

features a self-teaching bookkeeping manual. 

The PASCAL TUTOR'''' and The PASCAL 

PROGRAMMER'''. 

See details on facing page. 
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THE DENVER SOFTWARE COMPANY 

MANUFACTURERS OF M JCROCOMPUTER SOFTWARE 
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36 Steele Street, Suit© 1 9 • Denver, Cqlorado 80206 
Dealer ir\qutries welcome. 303 321 -4551 . 



Programming Quickies 



Using Page Two with 
Apple Pascal Turtle Graphics 



Bruce Wallace, 333 Escuela 
Ave #316, Mountain View CA 94040 



So, you have Pascal up on your Apple and you're 
ready to use the built-in turtle graphics. One of the first 
things you probably notice is that the Pascal manuals 
never mention which high-resolution graphics page you 
are working with. In fact, the manuals don't even men- 
tion that a second page exists. Well, it does. And, it turns 
out to be fairly simple to use the unit TURTLEGRAPH- 
ICS on either page. There are three things to be con- 
sidered: 

1. reserving the page two memory space 

2. getting TURTLEGRAPHICS to plot on page two 

3. getting the Apple to display page two 

Before we get into graphics, we'll need a technique for 
PEEKing and POKEing. This can be done with the help of 
the following declarations: 

TYPE byte = 0..255; 

pab = PACKED ARRAY[0.. 1] OF byte; 
multitype = RECORD 

CASE integer OF 

1 : (int:integer); 

2 : (ptr:tpab); 

3 : (dptr: I integer) 
END; 

A variable declared to be of type "multitype" can be 
referred to as either an integer or a pointer variable. This 
leads to the following definitions: 

PROCEDURE poke(addr:integer; value:byte); 

VAR local:multitype; 

BEGIN 

local. int := addr; 

local. ptrl[0] : = value 
END; 

FUNCTION peek(addr:integer):byte; 

VAR locakmultitype; 

BEGIN 

local. int : = addr; 

peek := local. ptrl[0] 
END; 

Now that we can access memory directly, we need to 
reserve the memory space for high-resolution page two; 



otherwise, Pascal might try and use it for stack or heap 
space. The UCSD extension routine RELEASE will do the 
trick for us. Assume that "save" is declared to be of type 
"multitype." The code segment: 

save.int := 24576; 
release(save.dptr); 

will reserve all of low memory up to address hexadecimal 
6000 (24 K). This is done once at the beginning of your 
program. 

Next, inform TURTLEGRAPHICS which page it is to 
use. Do this by placing a 2 or a non-2 value into a par- 
ticular memory location for page-two or page-one plot- 
ting, respectively. A pointer to this location resides as the 
eighth entry in a pointer table. The table itself is pointed 
to by the contents of absolute locations 254 and 255 
decimal. This leads to the following routine, which sets 
the page to be plotted on: 

PROCEDURE setdraw(page1 :boolean); 

VAR localimultitype; 

BEGIN 

local.int := 254; 

local.int:= local. dptrl + 14; 

IF page1 THEN local.dptrt := 1 ELSE 
local.dptrt := 2 
END; 

Finally, we must be able to switch the page that Apple 
is displaying. After we are in the high-resolution mode 
via a call to GRAFMODE, we simply PEEK or POKE as 
we would in BASIC. Using the above PEEK or POKE 
routines, access — 16299 or — 16300 for page two or page 
one, respectively. 

In general, INITTURTLE only works with page one, 
and, in fact, it even resets the display mode to page one. 
Use FILLSCREEN to clear page two. Also, the turtle posi- 
tion is not moved when changing the high-resolution 
page via "setdraw" above. For example, if you left off 
plotting at x,y position 50,50 with an angle of 45°, that's 
where you will start plotting on the other page. 

Armed with these handy code segments, you can now 
get smooth animation by flipping from page to page. This 
should open up new possibilities for Apple Pascal graph- 
ics users. ■ 
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Lifelines. 

Tiie serious publication 
for the serious 
software user« 



^^^ 



April 1981 Vol.1 Issue #11 



From the Software 
Evaluation Group: A 
thorough assessment of 
Condor^ A Database 
Manager. 

BASIC Comparisons: Part 
of the SBASIC* Review- 

A careful look at PMATE*, 
A New Text Editor. 



Lifelines is the publication 
deaicated to keeping you 
up-to-date on happenings 
in the explosive micro- 
computer world. 

Lifelines specializes in news about software for CP/M* 
and similar operating systems. 

Lifelines does it with a guarantee of high 
level, in-depth analysis of software uses and 
capabilities. 

Lifelines does it with valuable information 
necessary to make intelligent software buying 
decisions. 

Lifelines does it with the latest 
information on The CP/M Users Group. 

Lifelines does it with thought provoking 
discussions on many of the more controversial issues 
facing computer users. 

How can you live without Lifelines? 

Subscribe Now! 

$18.00 fortwelve issues: U.S., Canada, and Mexico. 
$40.00 fortwelve issues: all other countries. 
$2.50 for each back issue: U.S., Canada, and Mexico. 
$3.60 for each back issue: all other countries. 

All orders must be pre-paid by check to: LIFELINES, 
1651 Third Avenue, New York, N.Y 10028- Checks 
must be in U.S. $, drawn on a U.S. bank. Or use your 
VISA or MASTERCARD. Call (212) 722-1700 



'Condor is a trademark of Condor Computer Corporation. 
*SBASIC is a trademark oi Topaz Programming. 
*PM ATE is a trademark of Phoenix Software Associates, Ltd. 
*CP/M is a trademark of Digital Research, Inc. 
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10 DAY FREE RETURN 



APPLE n 

We carry the most complete 
inventory of Apple computers, 
peripherals, and software. CALL! 
Oui Best Selling Apple System: 
Save over $250 on oui most 
popular Apple System, System 
includes a 48K Apple II. Apple 
Disk, DOS3.3, & Controller, and a 
Sup R. Mod RF Modulator. 
Ust: $2209.00 

COMPUMART Sale Price: 

$1895.00 
SOFTWARE FROM APPLE 
Apple Plot. The peilect graphic 
complement for Visicalc. $70.00 
Dow Jones News & Quotes 

$95.00 
Adventure (Uses 48K) $35.00 

DOS Tool Kit $75.00 

Apple Fortran $200.00 

Tax Planner $120.00 

FROM PERSONAL software 
Visicalc $149.00 

Desk Top Plan $99.00 

NEW FROM MUSE 
The Voice $39.95 

Super Text $150.00 

Address Book $49.95 

Miscellaneous Apple II 
Accessories. 

Easy Writer (80 col. need a 
Videx) $249.00 

NEW liom Apple loi the Apple 

H: 

DOS 3,3 Convert disks to 16 sector 
format for 23% more storage and 
faster access $60.00 

NEW 1 oi the Apple n 
From Microsoft 

16K RAM Board $195.00 

FORTRAN $175.00 

COBOL $750.00 

Card Reader from Mountain 
Hardware $1,195.00 

HI-Res Dump for 460 Printer from 
the Computer Station $49.95 

Trend Spotter— Statistical 
graphics program. Works with 
Visicalc. $275.00 

Exclusive— Magic Wand for the 
Apple— Required Videx, Z-80 soft- 
card complete system $925. OO 
(Recpiires 46K Apple and disk.) 



Super Selling Terminals 

We have the following Lear 
Siegler Terminals in stock at 
prices too low to print— Call for 
quotes. 

ADM— 3A Indus- 
tries favorite 
dumb terminal 
for some very 
small reasons. 
ADM— 3A + 
NEW from Lear 
Siegler. CAIiJ 
ITISHERE!-It 
is the new 
Intermediate Terminal 
from Lear Siegler. Call for details. 




HARDWARE ACCESSORIES FOR 
APPLE 

Silentype Printer w/x face $635 
Super Sound Generator 
(mono) $159 (stereo) $259 

Ught Pen $249 

X-IO Controller (plugs into pad- 
dle port) $49 

Mountain Computer— Expan- 
sion accessories for your Apple 
Introl-lO System $289 

Super Talker $299 

The Music System $545 

ROM plus board w/Keyboard 
filter $199 

Clock Calendar $280 

Apple Expansion Chassis $650 
ROM Writer $175 

16 Channel A to D Converter 
$350 

From VIDEX!— Video Term. 

80 Col X 24 line, 7x9 Matrix plug 
in compatible board for the 
Apple IL Price $325 without 
graphics EPROM With graphics 
EPROM $350. 

S.S.M Serial & Parallel Apple 
Interlace $225 

ABTs Numeric Key Pad $UO 

California Microcomputer 
Keyboard $195 

Save $200 on Apple Accessories 
with purchase of an Apple II. 
Order accessories for your Apple, 
and we will give you $200 oft 
the purchase price of those 
accessories. SAVE $200 

APPLE miS IN STOCK— CALL! 
APPLE III Information Analyst 
Package-]28K Apple III- Black 
and White Monitor 12 ". and infor- 
mation analyst software. 

Price $4740. 




HP-41C Calculators $199.00 

Memory Modules. For storing 
programs of up to 2000 lines of 
program memory $29.95 

"Extra Smart" Card Reader. 
Records programs and data 
back onto blank magcards, 
$199.00 



The Printer. Upper and Lower 
It V\ case. High resolution plot- 
iXi*-^ ting. Portable Thermal 

operation $355.00 

Application Modules 

$29.95 



Dysan Diskettes— Single side. 

Single density. Hard or Soft Sector 

$5. ea. 

Memorex 340rs— 5 '/a discs 

$3.25 with hub ring for Apple 

$3.50. 



Memory Integrated Circuits- 
Call for qty, discounts when 
ordering over 50 units. 
Motorola 4116(200 
Nanosecond Plastic) 
$4.50 ea 
Foirchild 2114 
(Standard Power. 
Plastic) $4.50 ea. 



% 



HP 41CV Plus Card 
Reader & Printer $799.00 



Quad RAMS for the 41- 

(Equivalent to four 
Memory Modules all 
packed into one.) 
$95.00 



L 



CompuMail carries the entire 
Commodore line of computers, 
peripherals, and accessories- 
call our sales force today for 
complete prices and specs. 

The CompuMoit/ Commodore 
Word Processing System 

Get crisp, letter quality output 
and ease of operation that's 
unsurpassed. This system 
includes a Commodore 8032 32K 
CPU. a 4040 Dual Disk, a C-ltoh 
printer and X/face, and Word 
Pio 4 Plus (all cables included). 
Call for details and low prices. 
Ust $5685. COMPUMART $4995. 

A complete system including a 
Dual Disk Drive, Tractor Printer, 
and an 80 column 32K CPU for 
under $4.000. No interfaces 
needed. Cables included. 
List $3,985. CompuMoit $3635 

New accessories Irom 
Commodore lor Commodore 
Visicalc $199 

Word Pro 4 $299 

Ozz the Information Wizard $395 
Wordcraft 80 $395 

Tax Preparation Planner $495 
Dow Jones Portfolio 
Mgmt System $149 

Personal Tax Calculator $69 

Assembler Development 
Package $99 

SAVE $200 on Commodore 
Accessories with purchase of a 
32K PET. When you buy a 16K PET. 
apply $100 toward PET 
accessories. SAVE $200! 

Educators Take Note!! Commo- 
dore has extended its 3 for 2 deal 
until 6-30-81. 



Visit our giant 

ANN ARBOR STORE 

1250 North Main Street 
Ann Arbor, Michigan 



SEND FOR OUR 
FREE CATALOG 




COMPUMART stocks the com- 
plete line of MATROX PRODUCTS. 

Call for specs. 

COMPUMART now offers the 
ENTIRE DEC LSI-U PRODUCT LINE. 
Call for prices & delivery. 

NOVATION CAT*™ 
ACOUSTIC MODEM 

Answer Originate. 
300 Baud Bell 103 
$169.00 
NEWT D-CAT 

Direct Connect 
Modern from Nov- 
ation. S199. 




PM65 Expansion Accessories lor 
the Ami-65 

Call for specs and prices. 

Forth for Rockwell AIM-65$195.00 
ROCKWELL AIM 65 
Our AIM system includes 4K AIM 
with BASIC interpretor assembler. 
Power Supply. Cassette recorder 
& Enclosure $799.00 

4K AIM-65 $499.00 

PL65 High Level Language 

$125.00 
Paper for the Aim (roll) $2.50 
Rockwell's 4-slot 

Motherboard (sale) $175.00 

Fourth for Rockwell AIM-65 $175.0b 
850 Interlace w/Cable $249.95 



NEW SUPER SPECIALS- 



HP83 Basic System-Includes HP- 
83, ROM Drawer, Mass Storage 
ROM. 5 V4 " Single Master Flexible 
Disc Drive. HP-B Interface Mod- 
ule, 2 meter HP-IB cable. $4249. 

HP -85 System-Save $400 on HP- 
85 Accessories with purchase of 
an HP-85. Order accessories with 
youi HP-85 and we will save you 
$400 off the purchase price of 
those accessories. SAVE $400! 

HP-85 ACCESSORIES— We carry 
HP Peripherals (Disk Drives to 
Graphics Plotters) Enhancements: 
(BASIC Training, General Statis- 
tics. Financial Decisioa Math. Lin- 
ear Programming $95 ea.); HP-85 
Accessories; (Enhancement 
ROMs. ROM drawer. Overhead 
Transparency Kit),- Supplies (Plot- 
ter Pens. Tape Cartridges); Inter- 
face Modules (HP-IB Interface. 
HP-IB Interconnect Cables, Serial 
(RS-232C) Interlace Module). 
We can get your every HP 
peripheral made for the HP-85. 

VISICALC PLUS FOR HP-85 Every- 
thing you ever wanted from Visi- 
calc plus plotting. $200. 



COMPUMART exclusive ATARI 

SPECIA15^ Atari 800 Personal 
Computer System— Includes 800 
operators Manual 16K RAM 
Memory Module, lOK ROM^ 
Operating System, Power 
Supply. TV 
Switch -^iiL^ . 
Box ^^ 

$899. ^^ 

^^ a ace. 
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PERIPHERALS 

Atari 410 Program Recorder 

$89.95 

Atari 810 Disk Drive 

(SlOO off with purchase) $699.95 

NEW Dual Disk double density 

$1499.95 
825 Printer (Centronics 737) 

$995.00 
RS232 Interlace w/Cable $249.95 
NEWl Ught Pens $74.95 

NEWl Visicalc for Atari $199.00 
Educcrtois Take Note. Atari has 
extended its 3 for 2 deal until 6- 
3051 Any educational institution 
that buys two Atari 800's will 
receive an Atari 400 computer 
absolutely FREE Call our sales 
dept lor complete details. 



IMPORTANT ORDERING INFORMATION All orders must include 4% 
shipping and handling. Mass. residents add 5% sales tax. Michigan 
residents 4% lor sales tax. Phonos open Irom 8:30 a.m. to 700 p.m., 
Moa-Fri; 11:00 am. to 4:00 p.m Sal P.O.'s accepted Irom Dun 8c 
Bradstreet rated companies— shipment contingent upon receipt ol 



signed purchase order. Sale prices valid lor month ol magazine 
date only— all prices subject to change without notice. Our Ann 
Arbor retail store is open ILOO a.m. to 7:00 p.m. Tues.-Frl, lOOO a.m. 
to 5O0 p.m. Saturdays, 



EXCLUSIVE Irom COMPUMART! 
Special Oflei. Zenith Coloi 
Video Monitor loi $379! 

NEW FROM SANYO-Foui Great 
Monitors at Low COMPUMART 
Prices. Sanyo's new Jine ol CRT 
data display monitors are 
designed lor the display ol 
alphanumeric or graphic data. 

9" Sanyo Monitor B/W $179. 

12" Sanyo Monitor B/W $289. 

12" Sanyo Monitor with green 
screen $299. 

THE NEC MONITOR— Composite 

video using BNC connectors. 8- 
pin connector for VCR/VTR 
video loop, In/Out and television 
reception. . $599. 




CENTRONICS PRINTERS 

The incredible Model 737. The 

closest thing to letter quality print 

lor under SIOOO. 737-1 (Parallel 

Interlace) 

List Price $899. SPECIAL $795. 



730-1 



Sale Price $695. 




NEW FROM INTEGRAL DATA 

THE DS 560 PRINTER. All the 
exciting leatures ol the 400 
series plus 14'/2 " paper capacity, 
132 coL graphics printer.^ 
Price $1695. 




IDS 445. Priced lower 
than the 440 and equippea^ 
with a better print head. IDS 
445 w/graphics $894. DS 445 
w/o graphics $795. 
IDS 460 $1,295 

The 460's leatures include: Corre- 
spondence qiiolity printing, high 
resolution graphics capability. 
programmable print justilicatJoa 



Omni Printers 
Irom Texas 
Instiuments 

, The 810-LJst $1895. SALE! $1795. 

The 820 (Ro) Package- 
Includes machine-mounted 
paper tray and cable. A com- 
pressed pr nt option and device 
lorms control are standard lea- 
tures $2,155. 

The 820 (KSR) Package- 
Includes lull ASCII Keyboard plus 
all ol the leatures ol the RO 
$2395. 



COMPUMART FEATURES 
TYPEWRITER QUALITY 
PRINTERS: 



C-ITOH STARWRTTER LETTER 
QUALITY PRINTING FOR UNDER 
$2.000! 

This daisy wheel printer gives 
high quality at a low price. 25 
cps. Parallel and serial interlaces 
available. Price $1895. 

For this month only COMPUMART 
will give 107o oil on any word 
processing package when you 
buy one ol the above letter qual- 
ity printers irom us. 




NEC THE FIRST NAME IN LETTER 
QUALITY PRINTERS 

COMPUMART oilers beautilul 
print-quality with NEC Spinwriter 
terminals. Both KSR and RO ver- 
sions give unsurpassed hard 
copy output. CAU. 

NEC Spinwriters include these 

special leatures 

—One ol the highest reliability 

lactors in the industry. Less 

down time. 
—Spinwriters utilize the unique 

NEC design thimble as 

opposed to the daisy wheel. 

Capable ol 30 million 

impressions. 
—National Service. 
—Both thirnbles and ribbons are 

quickly and easily changed. 

Ribbons come in a cartridge 

lor stain Iree removal. 
Options Available lor NEC 
Spinwriters: 

—Field installable tractor leed 
-Can be ordered with cut sheet 

leeder installed at lactory. 



COMPUMART PRICE List Price 
5510 $2749. $3055 

5515 $2849. $3135 

5520 $3149. $3415 

5525 $3249. $3455 

5530 $2749. $3055. 

SPECS 
5510 Receive-Only (RO). Friction 
leed platen, copy control 
impression control bidirec- 
tional 10-12 pitch, 6-8 lines 
per inch, autoleed. ribbon- 
out, cover open switch, and 
sell-test. 
5515 RO unit, specs, same as 

5510s. Diablo compatible. 
5520 KSR with numeric keypad. 

Specs same as 5510. 
5525 KSR with numeric keypad. 
Diablo compatible, specs 
same as 5510, 
5530 RO unit, same specs as 5510 
Centronics parallel inter- 
lace. 



mmmm necandc-itoh! 



COMPU ART has been seivlng the 
computer needs of industry since 1971. 

We Stock, for immediate shipment 
only those products from the finest 
micro-computer manufacturers. 

And any product, except software, 
can be returned within lO days for a 
full refund— even if you just change your 
mind 




We also honor all manufacturers' warranties. 



Our expert technicians will service any product we 
sell that cannot be better, or faster, serviced by the 
manufacturer's local service center, 

Call us for more information on products, product 
configuration and service. Our phones are open 
Monday thru Friday, 8:30 a.m. to 700 p.m. and Sat- 
urday ILOO a.m. to 400 p.m. 

We have a staff of highly knowledgeable 
sales people waiting to hear from you and to 
help. 

Because service is what we're all about. 



SYSTEMS 



800-343-5504 

In Mass, Call 617-491-2700 




tCOMPUMART 



65 BENT STREET, DEPT, 1105 , P.O. BOX 568 
CAMBRIDGE, MA 02I39 
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COMPUTER STORE 



^^ARDWARE 




SOFTWARE 




NOWHERE 



H#- 



POWER MODEM 





T.M. 



• RS 232 Communications over existing 
AC power lines. 

• Easy installation - plug into AC 
receptacle. 

• 110 or 300 BAUD rate - switch 
selectable. 

• Full duplex operation. 

• Multipoint network capability. 

• Standard DB 25 I/O connector. 



Order one per each communication point • 
$139.00 each including shipping • C.O.D.. check 
or money order. 



BAY TECHNICAL ASSOCIATES, inc. 

( 

Highway 603 • Bay St. Louis. IVIS. 39520 
P.O. Box 387 (601)467-8231 



126 May 1981 © BYTE Publications Inc 



Circle 45 on inquiry card. 



Circle 117 on inquiry card. 



dolosoulh announces. •• 

THE lOnU. PRINTCR MCKAGE! 
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With so many matrix printers on the market today, it may seem 
tough to find exactly the right one for your application. Some 
models may offer the speed you need, others the communications 
flexibility and still others the forms handling capability. But no 
printer offers ail the features you need . . . until now. 

The DS180 matrix printer provides the total package of perfor- 
mance features and reliability required for applications such as 
CRT slave copy, remote terminal networks and small to mid-range 
systems. Not a "hobby-grade" printer, the DS180 is a real work- 
horse designed to handle your most demanding printer require- 
ments. And pricing on the DS180 is hundreds of dollars below 
competitive units. 

High Speed Printing- Bidirectional, logic-seeking printing at 
180 cps offers throughput of over 200 ipm on average text. A 
9-wire printhead life-tested at 650 million characters generates 
a 9x7 matrix with true lower case descenders and underlining. 

Non-volatile Format Retention -a unique pjo^gramming keypad 
featuring a non-volatile metnory allows the user to configure the 
DS180 for virtually any application. Top of form, horizontal and 
vertical tabs, perforation skipover, communications parameters 



and many other features may be programmed and stored from the 
keypad.When your system is powered down, the format is retained 
in memory The DS180 even remembers the line where you stopped 
printing. There is no need to reset the top of form, margins, baud 
rate, etc.... it's all stored in the memory. If you need to recon- 
figure for another application, simply load a new format into the 
memory. 

Communications Versatility-The DS180 offers three interfaces 
including RS232, current loop and 8-bit paraliel. Baud rates from 
11 0-9600 may be selected. A 1 K buffer and X-on, X-off hand- 
shaking ensure optimum throughput. 

Forms Handling Flexibility- Adjustable tractors accommodate 
forms from 3"-15". The adjustable head can print 6-part forms 
crisply and clearly making the DS180 ideal for printing multipart 
invoices and shipping documents. Forms can be fed from the front 
or the bottom. 

If you would like more information on how the DS180"s low-cost 
total printer package can fill your application, give us a call at 
Datasouth. The DS180 is available for 30-day delivery from our 
sales/service distributors throughout the U.S. 

data©(o)[iDGC^ 

computer corporation 



4740 Dwight Evans Road • Charlotte, North Carolina 28210 • 704/523-8500 



Washington Tackles the 
Software Problem 



Christopher Kern 
201 I St SW, Apt 839 
Washington DC 20024 



There was a time when a personal 
computer was nothing more than a 
microprocessor, some support cir- 
cuits, a couple of thousand bytes of 
memory, and a few light-emitting 
diodes. In those bygone days, "soft- 
ware" consisted of a painstakingly 
crafted 1280-byte nano-BASIC inter- 
preter, which was stored as perfora- 
tions in a long, thin strand of paper 
and loaded into the machine by a 
device known, quaintly, as a paper- 
tape reader. 

Today, all you have to do to get 
your new 16-bit, 8 MHz, 12 M byte, 
512-by-512 pixel, hand-held color 
widget going is to break the 
cellophane. And as long as you 
haven't managed to clobber the 
widget's sophisticated mega-tasking, 
ultra-user operating system, or the 
various editors, high-level language 
compilers and interpreters, and 
powerful application programs that 
come as standard equipment, you are 
up and running. 

All that fancy software is as much a 
part of the widget as the hardware 
that it runs on, and the attempt by the 
Widgetizer Corporation and others 
like it to protect their investment in 



About the Author 

Christopher Kern is a lawyer by training, a 
journalist by trade, and a computer program- 
mer just for the fun of it. 



software development is the reason 
why the courts and Congress now 
find themselves confronted with the 
"software problem." 

The Software Problem 

The software problem actually 
existed before the advent of the 
microcomputer, but spectacular im- 
provements in microcomputer hard- 
ware have increased the demand for 
sophisticated software. At the same 
time, reduced production costs for 
hardware have radically enlarged the 
computer market, making it increas- 
ingly difficult to control software 
piracy. 

Most microcomputer products are 
based on one of a relatively small set 
of microprocessors, so it is technical- 
ly as well as economically practical to 
copy software, moving it from one 
hardware environment to another. 
Within the hobby market, this 
typically takes the form of one hob- 
byist copying commercial programs 
for a few friends. At the least, this is 
probably a violation of the pur- 
chaser's contractual obligation to the 
software vendor; it is certainly the 
moral equivalent of larceny. But 
although this practice is obviously a 
serious matter for those who sell soft- 
ware to the home market, its relative 
economic significance is fairly small. 
The real problem is the commerical 
duplication — often entirely legal — of 



software and software-based pro- 
ducts for commercial purposes. 

The Copyright Problem 

When Congress overhauled the na- 
tion's copyright laws in 1976, it 
sidestepped the software problem by 
failing to specify the extent to which 
computer programs were eligible for 
copyright protection. A source listing 
clearly could be protected by copy- 
right; a listing of a program is, after 
all, just a text. But what about the 
program as it appears in other forms? 
It was not clear whether object code, 
stored as a series of binary electronic 
impulses in memory or as magnetic 
fields on a mass storage device, was 
also subject to the creator's copy- 
right. 

One notorious illustration of the 
problem involved a microcomputer 
chess game sold by a Florida com- 
pany called Data Cash Systems. The 
Data Cash game appeared on the 
market in 1977 and sold for $169. A 
year later, JS & A Group Inc of 
Chicago introduced a competitive 
chess game for $99. The program it 
used was identical to the one used in 
the Data Cash machine. 

Although the two programs were 
unquestionably the same. Data Cash 
lost its copyright infringement suit on 
the grounds that the law, as it then 
existed, did not protect software in 
object-code form. The trial court rul- 
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^TVnd in conclusion, 

FU only use 

my exceptional powers 

for the good of mankind!' 

"That's a vow all we Vector 3005s make. And it's not one 
we make lightly. 

"After all, being the only product on the market with 
a Vector 3 terminal, a 5M" floppy, and a 5M" Winchester 
rigid disk drive that provides 5 megabytes of storage 
is quite a responsibility. It used to take 20 floppies to give 
you that kind of capacity. 

"Our powers don't stop there, however. Each 3005 also 
comes with a 32-bit error-correcting code — the first time 
sophisticated IBM-style technology has been available 
on a small business system. This lets us detect and correct 
errors, and almost completely eliminates data loss on 
disks due to dirt, wear, or damage. 

"All this makes us pretty awesome, all right. But there's 
more. When coupled with Vector's MEMORITE III and 
EXECUPLAN software packages, we give you a 30,000 
word dictionary, the ability to create your own phrase 
library, a teaching manual right on the screen, pass word 
security, plus a host of other word processing capabili- 
ties as well as financial planning, forecasting and 
basic accounting. 

"And we're reliable. Our powers won'tdiminish, our abili- 
ties won't fade, and dedication to mankind won't weaken. 

"For more information and your nearest dealer, call 
Vector at 800-423-5857. In California, call 800-382-3367. 
Or write to them at 31364 Via Colinas, Westlake Village. 
CA 91362. 

"Thank you all for coming today. And I hope we'll have 
the chance to do business together in the future!' 



4 




VECTOR GRAPHIC INC. 
COMPUTERS FOR THE ADVANCEMENT OF SOCIETY. 
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Supreme Court Takes a 
Softer Look at Software 

"A claim drawn to subject matter otherwise statutory does 
not become nonstatutory simply because it uses a mathemat- 
ical formula, computer program, or digital computer/' 

Justice William Rehnquist, Majority Decision, Diamond v. Diehr, March 1981 



With this somewhat cryptic 
remark, the Supreme Court has, in 
the words of software and patent 
expert Morton C Jacobs, ''removed 
the shackles from the software in- 
novator." The Diamond v. Diehr 
decision (described in the accom- 
panying article) was the culmina- 
tion of years of court cases involv- 
ing the patentability of software. 

The key word in the above 
quote is "statutory." According to 
patent law, an invention is 
statutory if it is a "process," 
"machine," "article of manufac- 
ture," or "composition of matter." 
All other inventions are said to be 
nonstatutory. For example, com- 
puter programs or mathematical 
algorithms are currently consid- 
ered to be nonstatutory by the 
court. In the Diehr case, the 
Supreme Court decided for the 
first time that an invention does 
not become ineligible for a patent 
simply because of the presence of a 



computer program in the inven- 
tion. However, an invention must 
still fall in a statutory category and 
must pass the traditional tests for 
merit: it must be "novel," "useful," 
and "unobvious." 

The court has yet to take the 
final step and say that software is 
patentable, but this important 
decision points in that direction. 

Jacobs feels that now small 
businesses can afford to once again 
become innovators in the software 
field. Small-business entrepreneurs 
need patent protection to raise 
venture capital to bring their ideas 
to fruition. 

Ruth M Davis, former director 
of the Center for Computer Ser- 
vices and Technology of the Na- 
tional Bureau of Standards, agrees 
that "there is a small-business 
potential to innovate in the soft- 
ware field... the patent system is 
important in stimulating [this] 
technological innovation." 



The closeness of the 5 to 4 deci- 
sion in the Diehr case has led some 
observers to conclude that the 
court is evenly divided on the soft- 
ware issue, but Jacobs is quick to 
point out that the court is becom- 
ing progressively more and more 
"pro-software" in its recent deci- 
sions. Further, the Supreme Court 
has had the benefit of advice and 
testimony from computer experts 
over the years, and the growing 
sophistication of its decisions 
reflects this. 

Of course, the answers aren't all 
in yet. For example, what if an 
enterprising inventor puts a new 
program in a computer so that he 
can claim the novelty of the entire 
machine? This effectively preempts 
the algorithmic content of the pro- 
gram. The courts have balked at 
this approach in the past. Even so, 
the day may soon come when a 
program residing on a floppy disk 
will be granted a patent... CM 



ing was affirmed by the US Court of 
Appeals for the Seventh Circuit, and 
precipitated considerable concern 
within the data-processing industry. 
It appeared that in the future, the on- 
ly realistic defense against software 
piracy would be strict enforcement of 
licensing agreements. But a licensing 
agreement binds only those who are 
party to it. It has no legal effect on a 
pirate who obtains the software 
without signing an agreement. 

The copyright problem was re- 
solved by the Computer Software 
Copyright Act of 1980, which was 
passed in the waning days of the 96th 
Congress and signed by President 
Carter just before he left office. The 
Act amends the 1976 copyright stat- 



ute by defining a computer program 
as "a set of statements or instructions 
to be used directly or indirectly in a 
computer to bring about a certain 
result." The word "directly" refers, of 
course, to the object code. But while 
the new copyright law protects both 
the source statements and the se- 
quence of machine instructions in the 
program, it does not protect the 
underlying logic of the program — the 
operations that the software is de- 
signed to perform. 

The Patent Problem 

The most effective way to prevent 
unauthorized use of computer pro- 
grams would be to patent them. A 
patent would protect the process that 



a program carries out, regardless of 
its specific form. True, the duration 
of a patent is short (17 years), but in a 
rapidly changing industry that disad- 
vantage is only theoretical; for prac- 
tical purposes, the protection af- 
forded by a patent borders on the ab- 
solute. 

Several attempts have been made 
to get the Supreme Court to recognize 
the patentability of computer soft- 
ware. In Gottschalk v. Benson (1972), 
the Court unanimously rejected a pat- 
ent claim for an algorithm that con- 
verted numerical data in binary- 
coded-decimal form to pure binary. 
In his opinion for the Court, Justice 
William O Douglas started with the 
long-established proposition that "an 
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SPEND $62.40 TO 
READ TfflS ADVERTISEMENT.* 



A salesman generating 1.5 million dol- 
lars in sales annually for his company 
does so at the rate of $12.48 per 
minute. That's expensive time — should it 
really be used in rummaging through filing 
cabinets, writing long reports or talking to 
dozens of people looking for one small, 
crucial piece of information? 

Of course not, so you hire an accounting 
staff, customer support personnel, and mar- 
keting people to support the business and let 
your salespeople sell. But the overhead takes 
a large slice of that $12.48. 

A Delta system can do the work of a 
swarm of secretaries, a fleet of filers, a ton of 
telephones — simultaneously. It's a highly 
developed work processing system that can 
maintain files, generate reports, process 
orders and do all routine office work with 
speed and accuracy. It lets your people get on 
with the business of making money. 

We at Delta Products have spent five years 
designing the most reliable, efficient Z80 
based microcomputer available on the mar- 
ketplace. It's fast — some models use multi 
processors to eliminate the delays associated 
with other multi user systems. It's expand- 



*(and save thousands later) 



able, allowing your Delta system to grow with 
your company's growth and change with 
your company's needs. And it's rugged; 
requiring a minimum of service or 
maintenance. 

But the soul of any computer system is the 
software; therefore, having perfected the 
hardware techonology. Delta is now dedi- 
cated to the development of application 
packages designed to warm the cockles of a 
corporate executive's heart. Our "Uni-form", 
for example, will keep purchase orders, ac- 
count statements, sales and shipping orders 
indexed, cross-indexed and filed in any man- 
ner required. 

And when your Delta system has helped 
your business grow, it's ready to grow right 
along with you — every Delta System is com- 
pletely expandable and configurable. 

You have spent five minutes reading this 
advertisement, at a cost of $62.40 in potential 
sales. Have you calculated what a Delta 
system can save your company? (Hint: a 
Delta system can pay for itself in less than 24 
hours of time saved.) 

Call us today for the name of your nearest 
Delta distributor. 
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"BEST PRINTER VALUE IN THE WORLD' 
Check our prices on THE ULTIMATE IN QUALITY 

Epson Rinters 

APPLE & MOST OTHER COMPUTERS 



NEW! MX80 

40, 80, 132 columns 

LIST IMS' 
TX 80 w/Graphics 

Apple Controller & Card 
& Cable 



LIST |>4<r 




OUR 
PRICE 

CALL 



Most reliable small printers ever sold! 
Uses standard printed paper. 
Graphics option transfers screen image 
directly to paper. 




kllil>JlJ!44' 



$798 

Assembler/Editor 45 



IF 



A 

ATARI' 

MAKES 

IT, WE 

SELL IT 



Atari 
Atari 
Atari 



400 Computer 439 

820 Printer 429 

810 Disk Drive 499 



Atari 410 Program Recorder . 



.... 69 

Atari 16K RAM Module 149 

Atari Basic ROM 45 

Atari Visicalc 180 

Basketball 30 

Video Easel 30 

Super Breakout 30 

Music Composer 45 

Computer Chess 30 

Star Raiders 39 

3D Tic-Tac-Toe 30 

850 Interface 169 

825 Printer 795 



PRINTERS, MONITORS, DISCS 



Anadex DP8000 850 

Anadex DP8000AP 850 

Color Monitor 375 

Daisy Wheel Printer 1795 

MPI 881 595 

NEC Spinwriter #5510 2595 



Paper Tiger 445G w/Graphics 725 

Paper Tiger 460 w/Graphics 1195 

Silentype w/interface Cd 540 

Sanyo 9" B&W 169 

Saciyo 15" B&W 259 

NEC Green Screen 12" 239 



Dysan disks (pkg. 10) 50 

Memorex disks (pkg. 10) 40 

Opus disks (pkg. 10) 35 

Televideo 912C 699 

Televideo 920C 749 

Verbatim disks (pkg. 10) 30 






CENTRONICS 737 | 
$737 I 



LEEDEX VIDEO 100 
12" Blacks White $119 



^ MONTHLY^ 
^ SPECIALS ^ 



cable extra 




VISA' 



10 ORDER: Phone orders invited using Visa, Mastercard, 
or bank wire transfers. Visa & MC credit card service charge 
of i'%. Mail orders may send charge card number (include 
expiration date), cashiers check, money order, or personal 
check (allow 10 business days for checks to clear). Please 
include phone number. Include 3% (S5.00 minimum) 
shipping, handling, and insurance in USA. Shipments 



within Calif, add 6% sales Tax. Foreign orders include 1% 
handling — shipped freight collect. Foreign orders over 
S1000 allow 6 weeks extra and include S25 license fee. 
All equipment is in factory cartons with the manufactures 
warranty. Equipment is subject to price change and 
availability. We ship the same day on most orders. No 
CO. D,s or P.O.s accepted. Retail store prices differ 
from mail order prices. 




(714) 579-0330 • MAIL TO: 1251 broadway, el cajon, ca. 92021 



DISK with CONTROLLER 
NEW DOS 3.3 $535 
without . . . $446 
Nearly Everything 
for Apple 




;applG^ ][ 
16K computer 




APPLE II 48K 

$1199 



WE WILL BEAT 

"ANY ADVERTISED PRICES 

ON MOST ITEMS IF MERCHANDISE 

IN STOCK 

APPLE SOFTWARE 



ALS Smarterm 324 

Adventure by Microsoft 29 

Apple Bowl 19 

Apple Stellar Invaders 19 

Assembler/Disassembler 69 

Applebug Debugger 29 

AppleGraph & Plot Sys 59 

Applepost Mailing List Sys 44 

Applesoft Cassette Demos 29 

Applesoft Util. Prog. — Hayden 29 

Applewriter Word Processor 65 

Asteroids in Space 19 

Autostart ROM Pkg 59 

Battleship Commander 19 

Bill Budges Space Game Album 39 

Bill Budges 3-D Graphics/Tool 39 

Bill Budges Trilogy of Games 29 

Cashier Retail Mgmt. Sys 1 99 

Checkbook Cassette 19 

Contrib. Vols. 1-5 w/man 29 

Controller Bus. Pkg 514 

Cosmos Mission/Disk 25 

CCA Data Mgmt. Sftwe 84 

3-D Animation Pack 55 

Desktop Plan Sftwe 79 

DOS Tool Kit 65 



DOS 3.3 Upgrade 49 

Dow Jones Portfolio Evaluator 45 

Fastgammon 23 

Forth II by Softape 45 

Fortran for Language Sys 159 

Head-on 25 

Integer Basic Cassette Demos 29 

Lazer Systems Lower Case + Plus . . 59 

Microsoft 1 6K Ramcard 1 79 

PASCAL Language Sys 459 

Sargon II Chess Game disk 34 

Shell Games 29 

Single Disk Copy Routines 35 

Space Invader 25 

Star Cruiser 24 

Stellar Trek 23 

Sub-Logic FS-1 Fit, Sim./disk 34 

Tax Planner 99 

The Correspondent 35 

Tranquility Base 24 

Visicalc by Personal Sftwe 119 

Complete Peachtree Business 
Package for Apple 

AND MUCH MORE . . . 




CALL 1-800-854-2833 

PHONE ORDERS 

MON. - SAT. 8 to 6 P.S.T. 
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APPLE COMPUTER 
INTERFACE CARDS 

HiSpeed Serial Int. Cd 155 

Applesoft II Firmware Cd 149 

Centronics Interface Cd 179 

Apple Clock/Calendar Cd. 

by Mtn. Comp 225 

Comm. Cd. & DB25 Cable 179 

Integer Basic Firmware Cd 149 

Parallel Printer Cd 139 

CCS Parallel Print Cd. 7720A 155 

ROMPLUS w/keyboard filter 165 

ROMPLUS (keyboard filter extra) ... 159 
SSM AlO Serial/Parallel I/O 

Assembled & Tested 189 

Serial Interface Cd 139 

CCS Asynchronous 7710A 139 

ACCESSORIES 

Apple Joystick 47 

ABT Numer. Input Keyboard A or B 114 

A/D D/A Board by Mtn. Comp 319 

Arith. Processor 781 1 A or B 339 

Clear Cover for Apple Computer 25 

COPYROM by Mtn. Comp 51 

Corvus 10MByte Disk w/pwr. supp. 4395 

Dan Paymar L.C. Kit 1 or 2 59 

Extender Board 27 

GPIB by CCS model 7490A 259 

Graphics Input Tablet 649 

Hayes Micromodem* 319 

Introl X-10 Remote Control Sys 239 

Introl X-10 Controller Only 169 

M&R Sup-R-Term 80 column board . 329 

Microsoft Z-80 Soft Card 295 

Novation Cat Modem 159 

Programmable Timer CCS 7440A ... 159 

Prototyping Hobby Card 22 

ROMWRITER by Mtn. Comp 149 

Speechlink 2000/64 Word Vocab. ... 215 

SuperTalker Speech Synthesizer 239 

Symtec Light Pen 214 

Versa-Writer Digitizer 

Drawing System 209 

Videx Videoterm 319 
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AUTHORIZED 
APPLE 
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idea of itself is not patentable/' and 
concluded that granting a patent for 
the BCD-to-binary algorithm would 
amount to giving the applicant ex- 
clusive ownership of a mathematical 
abstraction. 

At the same time, Douglas 
disclaimed any intention of foreclos- 
ing patent protection for computer 
programs altogether. He hinted that it 
would be best if Congress would 
resolve the issue of patentability of 
computer software. But his opinion 
suggested that until Congress acted, 
the Court would avoid any sweeping 



The protection 
afforded by a patent 
borders on the ab- 
solute. 



ruling on the patent law and allow its 
interpretation to evolve on a case-by- 
case basis. 

The Flook Decision 

A few years later, in Parker v. 
Flook (1978), the Supreme Court ad- 



YOU THINK YOU'VE SEEN WORD 
PROCESSING SOFTWARE? 



The 



MAGiC wand; 



Word Processing 



System offers you the best features of any system 
in the micro market 



FEATURES INCLUDE: 

Full-screen text editor 

Simple, control key operation 
Edit programs as well as text 

Assemble, compile or run programs 

without modification 
Files larger than memory 

Files up to 256K 
Library files 

Merge part or all of one file with 

another 
Spool printing 

Print a file while editing another 
Easy page formatting 

Simple commands set margins, page 

length, etc. 
Override commands at run-time 

Give any command from the key- 
board as well as in file 
Variable pitch control 

Change pitch in mid-line, even 

mid-word 
Up to 1 28 user-defined variables 

String, numeric or dollar format 
Form letter generation from external 
data files 

Compatible with both sequential and 

fixed-record files 
Conditional commands 

Any command may be conditional 
Print to disk and/or printer 

Save all or part of output on disk 
Switch from specialty printer to CP/M 
list device 

Print the same file on either specialty 

or standard printer 



Version 1.1 is now available 

EASE OF OPERATION 

With all its power, the MAGIC WAND is 
remarkably easy to use. This is no acci- 
dent. The command structure is designed 
to be flexible and logical so that you can 
perform basic functions with a minimum of 
commands. 

We have included in the manual a step- 
by-step instructional program, for the per- 
son who has never used a word-proces- 
sor before. The trainee uses sample files 
from the system disk and compares his 
work to simulated screens and printouts. 

In addition to the lessons, the manual 
has a complete documentation of the 
command structure, special notes for pro- 
grammers, an introduction to CP/M for 
non-programmers and a glossary, The 
manual is typeset, rather than typewritten, 
for greater legibility. 

We have written the manual in non- 
technical English, because we want you 
to read it. We don't overload you with a 
bunch of jargon that could confuse even a 
PhD in Computer Sciences. 

We send out newsletters so that users 
of the MAGIC WAND can learn special 
applications of the print commands. For 
example, we might showyou how to cre- 
ate a mailing list or set up an index for 
a file. 

In short, we've done everything we can 
to make things easy for you. Because the 
best software in the world is just a bunch 
of code if you can't use it. 



For more Information , call or write: 

snxaW business a]^ica\iocis, luc. 

3220 Louisiana • Suite 205 • Houston, Texas 77006 • 713-528-5158 

CP/M tsa fcgisiereOiraclcjniarkot Digital Rese<ncfi Corp 



dressed an attempt to circumvent its 
ruling that an algorithm could not be 
patented. The case involved an ap- 
plication for a method of determining 
when a catalytic conversion process 
had exceeded certain predefined 
parameters. A computer program cal- 
culated alarm limits, which indicated 
when an inefficient or dangerous con- 
dition existed. While the applicant 
admitted that an algorithm was 
crucial to the patent application, he 
argued that he had tied its use to a 
specific industrial process — the cat- 
alytic chemical conversion of 
hydrocarbons. 

The Supreme Court rejected 
Flook's contention by a vote of 6 to 3, 
holding that the only novel part of 
the process was the algorithm em- 
bedded in the computer program. 
The algorithm itself, under Benson, 
was of course not patentable. In his 
opinion for the Court, Justice John 
Paul Stevens said that both the 
chemical and mechanical processes 
involved were well known, and con- 
cluded that the patent application 
"simply provides a new and pre- 
sumably better method for cal- 
culating alarm limit values." For pat- 
ent purposes, mathematical algo- 
rithms, like laws of nature, were to be 
treated as though they had previously 
been known, even though in fact they 
were newly discovered by the appli- 
cant. "Respondent's process is un- 
patentable," Justice Stevens wrote, 
"not because it contains a math- 
ematical algorithm, but because once 
that algorithm is assumed to be 
within the prior art, the application, 
considered as a whole, contains no 
patentable invention." 

A Recent Interpretation 

Was the Flook decision a fluke? Re- 
cent cases suggest it may have been. 
In the case of Diamond v. Chakrabar- 
ty (1980), the Court considered a pat- 
ent claim for a laboratory-created 
bacterium. Superficially, computer 
programs and man-made bacteria 
have little in common (program bugs 
belong to a different species). Yet 
computer software and genetic 
engineering are alike in two respects: 
(1) Congress was unaware of either 
one when it wrote the basic patent 
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UseItwithTRS-80" 

Computer Models 

I, II, and III 

Designed for the Decision Maker, Visi- 
Calc is so effective that if no other com- 
puter program existed, VisiCalc alone 
would justify yo^r owning a TRS-80. It's 
an all-purpose planning and modeling 
program that dramatically changes the 
way you make calculations. Ideal for 
scientists, chemists, engineers, even 
businessmen — anyone wanting to 
solve, examine and revise complex, for- 
mula-oriented computations with just a 
few simple keystrokes! 

The "Electronic Worksheet." Think of 
VisiCalc as a giant columnar pad divided 
into as many as 63 columns and 254 
rows (there are some restrictions 
depending on amount of available 
memoiy). This huge worksheet with its 
built-in calculator easily adapts to your 
special numerical problems — big or 
small. Simply insert the numbers and 
the formulas needed to perform the 
desired calculations. Then VisiCalc auto- 
matically performs all computations and 
instantly displays the results! 

Here's Where the Magic Begins. Sup- 
pose you have a set of complex design 
equations. VisiCalc lets you define and 
store them, then see the effect of chang- 




ing any variable. With every change, 
VisiCalc instantly recalculates all affected 
parameters updating the entire work- 
sheet. This makes "What If . . ." forecast- 
ing a snap. You can predict and analyze 
the result of changing circumstances 
more quickly and accurately than ever 
before possible! Built-in transcendental, 
statistical and spedal functions, plus 11- 
digit accuracy and scientific notation 
make VisiCalc perfect for a wide range 
of engineering and scientific applica- 
tions. Special screen formats allow you 
to specify your requirements for accu- 
racy, and its graphing capabilities are 
ideal for easy analysis of variables. 

Amazing Versatility. VisiCalc is a pow- 
erful and versatile tool for everything 
from engineering analysis to inter- 
pretation of statistical results to cost 
projections — and hundreds of other 
time-consuming chores. The possible 
applications are almost limitless. In fact, 
"special" studies can be developed since 



the computations can be saved to disk 
for access by your computer programs. 
What's more, you can easily print speci- 
fied portions of your worksheet with an 
optional printer. You get the speed, stor- 
age, and printout capabilities of the 
computer — without the programming 
work! 

And It's So Affordable. VisiCalc pro- 
grams are priced from just $99.95 to 
$299, and are available for all TRS-80 
computer systems (starting as low as 
$2495). Available at over 6100-plus 
Radio Shack stores, dealers, and Com- 
puter Centers nationwide. Leasing and 
credit plans available. Come see what 
VisiCalc can do for you today! 

Radio /haeic 

The biggest name in little computers® 

Retail prices may vary at individual stores and deal- 
ers. Special order may be required initiallv. 

"'VisiCalc is a Trademark of Personal Software. Inc. 



Send For More Information on 
VisiCalc or TRS-80 Computers 

Radio Shack 81-A-300 
1300 One Tandy Center 
Fort Worth, Texas 76102 



RADIO SHACK DIVISION OF TANDY CORPORATION • 6100 STORES AND DEALERS, 123 COMPUTER CENTERS AND 135 SERVICE CENTERS NATIONWIDE 
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law, which is only slightly changed 
from the language drafted by Thomas 
Jefferson in 1793, and (2) both pro- 
gramming and genetic engineering in- 
volve the manipulation of coded in- 
formation which is stored (in one in- 
stance, in the electronic or magnetic 
memory of a computer and, in the 
other, in the molecular memory of a 
cell). But a 5 to 4 majority of the 
Supreme Court ruled in Chakrabarty 
that man-made microorganisms are 
indeed eligible for patents. 

In March of this year, the Court 
cited its reasoning in Chakrabarty as 



justifying patent eligibility for a pro- 
cess involving a computer program. 
The case. Diamond v. Diehr, was 
also decided by a 5 to 4 vote. The 
Court ruled that a patent could be 
granted for a new method of curing 
synthetic rubber that was designed 
around a computer program. The 
program calculated the time required 
for the curing process by monitoring 
the temperature inside the curing fur- 
nace and continuously updating the 
time remaining. This allowed the pro- 
gram to stop the process the instant 
the rubber had been properly cured. 
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WHY BUY 



MM-103 MODEMS 

With our unbeatable quality, 

low cost one-year warranty 

and 24 hour a day Test Center, 

you won't find a better S-100 

bus modem than the MM-103! 



Call or vurite for brochure 
and price information: 



POTOMAC MICROMAGICJNC. 

5201 Leesburg Pike, Suite 604 
Falls Church, VA 22041 

(703)379-9660 (VOICE) 
(703)379-0303 (MODEM: 300 BAUD) 

MEETS IEEE S-100 STANDARDS 
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(^^ AFTER ALL- 

^ ^ALL MODEMS 

ARE NOT 
CREATED EQUAL ! 



The Justice Department, which op- 
posed the patent application, said 
that the facts of the Diehr case were 
indistinguishable from those of the 
Flook case. Both patent applications 
were for industrial processes that 
were new because of the way they 
used computer programs. But Justice 
William Rehnquist, speaking for the 
Court, said there was a vital dif- 
ference between Diehr and Flook. In 
Flook, the algorithm used to calculate 
alarm limits for the catalytic conver- 
sion process was new, but the idea of 
calculating alarm limits was not. In 
Diehr, the entire process was new; the 
essence of the patent application was 
that no one had ever successfully 
monitored the temperature inside the 
furnace and then used a computer 
program to continuously calculate 
when to stop the curing process. 

Prospects 

At this point it is difficult to tell 
whether or not the Supreme Court is 
in the process of reversing direction 
on the issue of software patentability. 
The most that can be said with any 
assurance is that the narrow ma- 
jorities that have decided the recent 
cases indicate a deep division in the 
Court. A stinging dissent in the Diehr 
case by Justice Stevens, who was the 
author of the Flook opinion and who 
opposes any extension of patent pro- 
tection for software, makes it clear 
that the debate is a long way from be- 
ing resolved. 

The Court was expected to take the 
case law one step further in its current 
term. It had agreed to rule in the case 
of Diamond v. Bradley, which in- 
volved a patent application for read- 
only memory routines used in the 
central processor of a computer for 
machine control. The Court of 
Customs and Patent Appeals, which 
has tended to be well ahead of the 
Supreme Court in authorizing patent 
protection for computer programs, 
held that the application should be 
granted. The Patent Court ruling was 
affirmed, but only because Chief 
Justice Warren Burger removed him- 
self from the case (as is customary, he 
gave no explanation for his decision 
not to participate), leaving the other 
members of the Court evenly divided. 
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Learn how to use a computer 
for $249. And keep the computer. 

Introducing the Computer Learning Lab, with the Sinclair ZX80 personal computer. 



The Sinclair ZX80 is a powerful, 
personal computer already in use in 
tens of thousands of homes and busi- 
nesses. 

Now, for just $249*, the Computer 
Learning Lab will teach you and your 
children how to use this complete, ex- 
pandable computer right in your own 
nome. And when you're done, you get 
to keep the computer! 

The Computer Learning Lab is a 
self-paced course that teaches the ins 
and outs of computers. It cuts away 
jargon and mystique, taking you 
straight into BASIC— the most com- 
mon, easy-to-use computer language. 
And the computer itself does tne 
teaching. 

100 LESSONS MAKE 
LEARNING EASY. 
You just take the ZX80 out of the 
box, connect it to your TV and an or- 
dinary cassette recorder (connectors 
are provided), and slip in the pre-pro- 

f rammed Learning Lab cassettes, 
here's nothing extra to purchase. 
You'll be working with the computer 
your very first dayf 
The cassettes take you through 100 



experiments that teach you how to 
solve problems with the ZX80. 

You learn by doing. By actually 
working with the computer. 

And the lessons are designed to be 
fun and involving. You create your own 
programs for games, code breaking, 
interest calculation, and other topics. 
Then you can apply the principles 
you've learned to more complex 
problems. 

In fact, you'll be a master of the 
ZX80. To use in your business, for 
home budgeting, or just for fun. 

We'll also send you a catalog full 
of ready-to-use programs— from Loan 
Amortization to Lunar Lander— avail- 
able for as little as $6.95. 

THE ADVANCED DESIGN 
OFTHEZX80. 

The ZX80 is the world's first truly 
portable computer. It features a touch- 
sensitive keyboard and a 32-character 
by 24-line display. 

And it performs like a much larger 
and more expensive computer. Single 
keystroke entries make typing pro- 
grams fast and easy. An automatic 
error detection feature tells you if you 



make mistakes. And program editing 
helps you correct them. Yet the com- 
plete Computer Learning Lab, includ- 
ing computer, is still several hundred 






The Computer Leaminq Lab is a family; 

ieaminq aid. Children lUand above will 
quic/ay understand the principles of 
computing— and have fun learning. 

dollars less expensive than any com- 
parable computer alone. 

The ^X80 is backed by a 10-day 
money-back guarantee and a 90-day 
limited warranty with a national ser- 
vice-by-mail facility. Extended service 
contracts for the ZX80 are available for 
a minimal charge. 



The complete package 
includes the ZX80. a 
128-page guide to 
computing, a work- 
book, six program 
cassettes, and two 
blank cassettes 
for storing \iour 
own programs. 



To order call toll free: 
800-543-3000. In Ohio call: 
800-582-1364. Ask for 
operator #508. Phones 
open 24 hours a day, y^* 
7 days a week. ^^ 
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To: SINCLAIR RESEARCH LTD., ONE SINCLAIR PLAZA, NASHUA, NH 03061 
Please send me Computer Learning Please send me ZX80 computer(s) 



Lab(s) with the ZX80 personal computer at $249 

each (U.S. dollars). 

I enclose check/money order payable to Sinclair Research Ltd. for $ 

Name 

Address 

City 



only, without the Learning Lab, at $199.95' each. 
. (Add $5.00 for shipping-.) 



. State- 



Zip- 



Occupation 

Intended use of ZX80:. 



. Age_ 



Have you ever used a computer? D Yes D No Do you own another personal computer? D YesD No 05BY 



While such a split leaves the lower 
court ruling intact, it has no value as 
legal precedent. 

What Does This Mean to Us? 

For those of us with a recreational 
interest in the computer industry, 
there is little to lose and potentially 
something to gain from the change 
Congress has made in the copyright 
law and the possibility that the 
Supreme Court will increase the pat- 
ent protection afforded computer 
software. True, now that object code 
is clearly subject to copyright, you 
will be breaking the law if you copy 
your commerical BASIC interpreter 



Object code Is now 

clearly subject to 

copyright laws. 



for a friend. But the added protection 
provided by the new copyright 
amendments may encourage more 
software development, giving ex- 
perimenters a wider selection of soft- 
ware products. It is even possible that 
vendors will begin to sell source code 
for microcomputer system programs 
(some even withhold information 
about useful program entry points) 



because the code will be protected by 
copyright. 

It is not clear to what extent the 
personal-computer market, a rel- 
atively small part of the overall 
microcomputer market, would be af- 
fected by a Supreme Court ruling that 
would enlarge the patent protection 
already granted to software-based in- 
dustrial processes. But I suspect that 
any change in the patent laws that en- 
courages innovation will increase the 
industry's interest in sources of in- 
novation — that includes the tinkerers 
who develop potentially marketable 
software purely for their own amuse- 
ment. ■ 



New Technology Clashes With Old Laws 



Over the decades, different laws 
have been developed to protect dif- 
ferent kinds of creative works. But 
computer software is not quite like 
anything that has preceded it. On 
the one hand, a software package 
may be thought of as a work of 
authorship. On the other hand, it 
is functionally mechanistic. Things 
are further complicated by the fact 
that it has become remarkably 
easy to copy large amounts of in- 
formation quickly. Of course, the 
easier it is to reproduce a protected 
work, the harder it is to protect it. 

The United States Constitution, 
in listing the powers of Congress, 
specifies that Congress shall have 
the power "to promote the prog- 
ress of science and useful arts, by 
securing for limited times to 
authors and inventors the ex- 
clusive rights to their respective 
writings and discoveries' [Article 
I, Section 8]. Congress has exer- 
cised this power by enacting patent 
and copyright laws. 

Patent law is set forth in Title 35 
of the United States Code, It 
affords strong protection, for a 
period of 17 years, to demon- 
strably useful, novel, and non- 
obvious inventions. Whereas 
copyright is designed to protect the 
"expression" of an idea or process, 
a patent is designed to protect in- 
ventions, which are products or 
processes in themselves. 



Although patents have been 
awarded to software, the rigid 
standards of novelty and nonob- 
viousness have made application 
difficult. 

Similar confusion has existed 
with regard to the applicability of 
copyright laws. The disagreement 
among those caught up in the 
necessity of applying old laws to 
new phenomena was brought into 
focus during the 1970s as Congress 
attempted to overhaul the 1909 
copyright laws. 

Concurrent wMh the activity in 
Congress, a commission was 
formed in 1975 to address the 
copyright problems of data pro- 
cessing. CONTU (the National 
Commission on New Tech- 
nological Uses of Copyrighted 
Works) examined various existing 
laws that could, presumably, be 
modified lo protect data bases and 
software. In 1978 ^ CONTU issued 
its Final Report, ^ study that 
recommended appropr ate changes 
to the copyright law, based on the 
results of its research. (Final 
Report, stock number 030-020- 
00143-8, is available from the US 
Government Printing Office.) 

Although a new Copyright Act 
was passed in the fall of 1976 (ef- 
fective January 1, 1978), Congress 
decided that the implications of 
data processing and reproduction 
technology had to be further 



clarified before they could be pro- 
perly reflected in the new law. Ac- 
cordingly, a stop-gap paragraph 
was inserted which indicated that 
the old laws, though ambiguous, 
still pertained. Subsequent revision 
(most particularly the Computer 
Software Copyright Act of 1980) 
continues to provide inadequate 
protection. 

An interesting historical parallel 
to the debate over software protec- 
tion occurred in 1908, when the 
Supreme Court held that a piano 
roll was not a "copy'' of music 
bemuse it was nbt, for most pur- 
poses, h manly readable (White- 
Smith Music Publishing Co v. 
Apollo Co, 209 US 1). For similar 
reasons, it has been argued th^t a 
program in object code lacks com- 
municative poteTitial and might 
therefore be constitutionally un- 
copyrightable. But, a^ CONTU 
points out, copyright protection 
has'b:eeYh extended by the courts to 
such diverse works of authorship 
as freight tables, interest tables, 
and lists of similarly meaningless 
five-letter code '^word^." These 
works of authorship, like com- 
puter programs, are valued for 
their utility, rather than their 
artistic merit. 



Ross Olmsted 

58 Grand Ave, #20 

Oroville CA 95965 
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WRITE FOR OUR 
CATALOG WITH FULL 
PROGRAM DESCRIPTIONS 
AND SPECIFICATIONS. 



LANGUAGES 




ucr 



NO. 20 

The largest selection 
of software from the 
world's largest software 
publisher. 

DISK OPERATING SYSTEMS ~~ 

CP/M CONFIGURED FOR: 

APPLE II 

DIGITAL MICROSYSTEMS FDC3 

DURANGO F-85 

HEATH H8 AND H89 

ICOM MICRO DISK 

IC0M3712 

ICOM 3812 

ICOM4511/PERTECD3000 

INTEL MDS 

MICROPOUS FLOPPY DISK 

MITS/ALTAIR 

MOSTEKMDX 

NORTH STAR 

0SIC3 

PRO-TECH HELIOS 

TRS-80MODELI 

TRS-80 MODEL II 

TRS-80 MODEL III 

ZENITH Z89 
MP/M FOR INTEL MDS 

HARD DISK INTEGRATION MODULES 

CORVUS WITH APPLE II SOFTCARD " 
CORVUS WITH S100 AND TRS-80 

MODEL II 
1COM4511/PERTECD3000 
KONAN PLUS CDC PHOENIX 
XCOMPSM/S PLUS CDC PHOENIX 
XCOMP DFC10 FOR PERTEC D3000 

SYSTEMS TOOLS 



BUGANDuBUG 


TRS-80 MODEL II 


DESPOOL 


CP/M 


DISILOG 


CUSTOMIZATION 


DISTEL 


DISK 


EDIT 


UNLOCK 


EDIT-80 


WORD-MASTER 


FILETRAN 


XASM-18 


IBM/CPM 


XASM-48 


MAC 


XASM-65 


MACRO-80 


XASM-68 


PASM 


XMACRO-86 


PUNK 


ZDT 


PMATE 


Z80 


RAID 


DEVELOPMENT 


RECLAIM 


PACKAGE 


SID 


ZSID 



TELECOMMUNICATIONS 



BSTAM 



ALGOL-60 

APL/V80 

BASIC-80 

(COMPILER) 
BASIC-80 

(INTERPRETER) 
BDSC COMPILER 
CBASIC-2 
CIS COBOL 
COBOL-80 
FORTRAN-80 
KBASIC 
muLISP 
muSIMP 



NEVADA COBOL 
PASCAL/M 
PASCAL/MT 
PASCAL/MT + 
PASCAL/Z 
PL/1-80 
SMAL/80 
S-BASIC 
TINYC 
TINY-CTWO 
W'SMITHSC 
COMPILER 
XYBASIC 



LANGUAGE AND APPLICATION 
TOOLS 



BASIC UTILITY 

DISK 

DATASTAR 
FABS 
FORMS 1 FOR 

CIS COBOL 
FORMS 2 FOR 

CIS COBOL 
MAGSAM III 
MAGSAM IV 



MDBS.DRS 
MDBS.RTL 
M/SORTFOR 
COBOL-80 
PEARL 
QSORT 
STRING BIT 
STRING/80 
SUPER-SORT 
ULTRASORT II 



WORD PROCESSING SYSTEMS 
AND AIDS 



MAGIC WAND 
LETTERIGHT 
MICROSPELL 
SPELLGUARD 



TEX 

TEXTWRITER I 
WORD-STAR 
WORDINDEX 



DATA MANAGEMENT PACKAGES 



CONDOR 

HDBS 

MDBS 



MDBS.QRS 
WHATSIT? 



GENERAL PURPOSE 
APPLICATIONS 



CBS 

SELECTOR III-C2 
SELECTOR IV 



MAIL LIST APPLICATIONS 

MAILING ADDRESS (PTREE) 
MAIL-MERGE FOR WORD STAR 
NAD 
POSTMASTER 

BUSINESS APPLICATIONS 

ACCOUNTS PAYABLE (PTREE) 
ACCOUNTS PAYABLE (SSG) 
ACCOUNTS RECEIVABLE (PTREE) 
ACCOUNTS RECEIVABLE (SSG) 
GENERAL LEDGER II (CPAIDS) 
GENERAL LEDGER (PTREE) 
GENERAL LEDGER (SSG) 
GLECTOR FOR SELECTOR II1-C2 
INVENTORY (PTREE) 
INVENTORY (SSG) 
PAYROLL (PTREE) 
PAYROLL (SSG) 



PMATE : 
EDITOR-IN-CHIEF 

"This new-generation text editor is bristling with features 
previously unavailable on microcomputers, making it ideal 
for virtually any program or data file editing. PMAIE'S 
command set includes expression evaluation, conditional 
branching, I/O with prompting, and other programming 
language constructs. PMATE makes use of 11 buffers for 
storage, and includes commands permitting work on more 
than one text at a time. Unique to PMATE is the facility for 
customizing. Keystroke functions can be redefined, and se- 
quences can be programmed to directly execute macros. 
Video commands can be changed, and macro functions can 
be written to emulate another editor, such as WDRD- 
SIM'^ or ELECTRIC PENCIL'^ . PMATE provides full side- 
scrolling, and can be used with virtually ANY video 
terminal on the market. PMATE is an extraordinary editor, 
combining the power of TECO^" with the convenience of 
TORDMASTER™ . IF you use an editor, you need PMATE!" 
PMATE $195 

MICROSPELL SPELLING CORRECTION PROGRAM AVAILABLE FOR $295. 



NUMERICAL PROBLEM-SOLVING 
TOOLS 



ANALYST 
FPL 

muMATH 



STATPAK 
T/MAKER 



OTHER SPECIALIZED 
APPLICATIONS 



BSTMS 



DATEBOOK 

ESQ-1 

MASTER TAX 

PAS-3 DENTAL 

PAS-3 MEDICAL 

PROPERTY MANAGEMENT (PTREE) 

STANDARD TAX 

BOOKS AND PERIODICALS ~ 

APL— AN INTERACTIVE APPROACH 
ACCOUNTS PAYABLE & ACCOUNTS 

RECEIVABLE-CBASIC 
8080/Z80 ASSEMBLY LANGUAGE 
THE CP/M HANDBOOK 
THE C PROGRAMMING LANGUAGE 
FIFTY BASIC EXERCISES 
GENERAL LEDGER-CBASIC 



LIFELINES 

PASCAL USER MANUAL AND REPORT 

PAYROLL WITH COST 

ACCOUNTING-CBASIC 
STRUCTURED MICROPROCESSOR 

PROGRAMMING 
USING CP/M— A SELF-TEACHING 

GUIDE 

ACCESSORIES 

DC 300 DATA CARTRIDGE 
HEAD CLEANING DISKETTE 
FLIPPY DISK KIT 
FLOPPY SAVER 

Program names and computer names are generally 
trademarks or service marks of the author or manufac- 
turing company. 

All software products have specific requirements for 
hardware and additional associated software (e.g. op- 
erating system or language). 
All Lifeboat software requires CPiM unless otherwise 
stated. 

All products are subject to terms and conditions of 
sale. 

Copyright • 1381 LifeboatAssociates. No portion of 
this advertisement may be reproduced without prior 
permission. 

The list of available formats is subject to change with- 
out notice. In case of uncertainty, call to confirm the 
format code for any particular equipment. 
Prices and specifications are subject to change with- 
out notice. 



Ordering Information 



COMPUTERS SUPPORTED WITH MEDIA FORMATORDERING CODES. 



ADDS MulUvision RT 

MlEagfe RB 

Altair8800 B1 

Altos A1 

Apple CP/M13 Sector RG 

Apple CP/M 16 Sector RR 

BASF System 7100 RD 

BlackhawkMicropolis 

Mod II Q2 

Blackhawk Single Density . .03 

CDS Versatile 3B 01 

CDS\fersatile4 02 

CDMPAL-80 02 

CSSN Backup ^^ 

Cromemco System 3 A1 

CromemcoZ2D R6 

Delta Systems A1 

Digi-Log Microterm II RD 



Digital Microsystems A1 

DurangoF-85 RL 

Dynabyte DB8/2 R1 

Dynabyte DB8/4 A1 

Exidy Sorcerer + Lifeboat 

CP/M 02 

Heath H8 + H17/H27 disk... P4 
Heath H89 + Lifeboat CP/M P4 
Heath H89 + Magnolia 

CP/M P7 

Helios II B2 

ICOM2411 Micro Floppy ...R3 

ICOM 3712 A1 

\C0M3812 ....A1 

ICOM 4511 5440 Cartridge 

CP/M 1.4 ..D1 

ICOM4511 5440 Cartridge 
CP/M 2.2 02 



IMS 5000 RA 

IMS 8000 A1 

IMSAI VDP-40 R4 

IMSAIVDP-42 R4 

IMSAI VDP-44 R5 

IMSAI VDP-80 A1 

ISC Intecolor 

8063/8360/8963 A1 

lntertecSuperbrainDOS0,1 R7 
lntertecSuperbrainDOS0.5RJ 
Intertec Superbrain DOS 3.xRK 

Intertec Superbrain 00 RS 

Kontron PSI-80 RF 

MITS 3200-3202 B1 

MSD5.25in RG 

MecaDeita-1 5.25 in P6 

Micromation A1 

Micropolis Mod I 01 



Micropolis Mod II 02 

Morrow Discus A1 

Mostek A1 

North Star Single Density... PI 
North Star Double Density . P2 
North Star Quad Density ...P3 

Nylac Micropolis Mod II 02 

Nylac Single Density 03 

Ohio Scientific C3 A3 

Onyx C8001 T2 

Pertec PCC 2000 A1 

Processor Technology 

Helios II B2 

Quay 500 RO 

Quay 520 RP 

RAIR Single Density R9 

RAIR Double Density RE 

Research Machines 5.25 in RH 



Lifeboat Associates, 1651 Third Avenue, N.Y, N.Y 10028 
(212) 860-0300 Telex: 640693 
Circle 445 on inquiry card. 



Research Machines 8 in A1 

Rex 03 

SD Systems 5.25 in R3 

SD Systems 8 in A1 

Sanyo 7000 5.25 in RO 

Spacebyte A1 

TEI5.25in R3 

TEI8in,.. A1 

TRS-30 Model I 

STANDARD R2 

TRS-80 Model I ^ FEC 

Freedom RN 

TRS-80 Model I + 

Micromation A4 

TRS-80 Model I + Omikron 

5.25 in RM 



TRS-80 Model I + Omikron 



. A1 




TRS-80 Model I + 

Shuffleboard A1 

TRS-80 Model II A1 

TRS-80 Model III .... . . RU 

Vector MZ 02 

Vector System B 02 

V'istaV-80 5.25 in. Single 

Dens R8 

Vista V200 5.25 in. Double 

Dens P6 

Zenith Z89 + Heath CP/M. P7 
Zenith A89 + Lifeboat 

CP/M P4 

Zenith Z89 -t- Magnolia 

CP/M P7 

In Germany, 

Intersoft GmbH, Schlossgartenweg 5, ^ wi Wii 

D-8045 Ismaning Telephone 089/966-444 Telex: 5213643 isof 
In Switzerland, 

Lifeboat Associates GmbH, Aegeristr. 35, CH6340 Bear, 
Telefon: 042/31 2931, Telex: 865265 MICO CH 
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Legal Protection for Computer 
Hardware and Software 



Picture the following: 

Tinkering at your home, you de- 
velop a program or hardware innova- 
tion that, you believe, can be sold for 
a handsome sum. When you consider 
marketing your development, justifi- 
able paranoia strikes, as it becomes 
painfully apparent that an unscrupu- 
lous competitor could easily copy 
your program (by exact reproduc- 
tion) or hardware (by duplicating the 
schematic diagram or by employing 
reverse engineering). 

Question: How can a hobbyist or 
small businessman, with limited re- 
sources, guarantee that the law will 
provide protection against such un- 
fair competition? 

Answer: There are no guarantees. 

Patents, copyrights, and trade se- 
crets are the three basic forms of legal 
protection that are primarily applic- 
able to computer-related innovations. 
Unfortunately, there is no single form 
of protection for all the different 
varieties of hardware and software 
that is entirely satisfactory to the 
small businessman. In fact, this also 
applies to large businesses with vir- 
tually unlimited resources. 



About the Author 

Stephen A Becker has a master of science 
degree in electrical engineering. He has been 
granted two patents for his work in electronic 
control systems while working as a research 
engineer. After obtaining a law degree in 1975, 
he entered the field of patent law. Attorney 
Becker specializes in the protection of intellec- 
tual property innovations, with particular em- 
phasis on computers, and is a partner in the 
patent law firm of Lowe, King, Price & Becker. 



Stephen A Becker 
Lowe, King, Price & Becker 

Suite 209 

2001 Jefferson Davis Hwy 

Arlington VA 22202 

The following discussion provides 
some general legal background on a 
very complex and growing subject. 
However, I encourage you to confer 
with a patent attorney (registered 
with the United States Patent and 
Trademark Office) who specializes in 
all forms of intellectual property pro- 
tection, prior to entering the market- 
place. Also remember that this dis- 
cussion concerns US law only. If you 
have an international market, profes- 
sional advice is even more essential. 

Patents 

Patents provide a formidable pro- 
tection for innovations that meet the 
rather stringent legal requirements of 
patentability. The right to a patent is 
fragile and can be lost by certain 
avoidable acts, such as public disclos- 
ure or an offer for sale more than one 
year before the patent is applied for. 
A patent, once granted, gives the pat- 
ent owner the exclusive right to make, 
use, or sell the patented innovation in 
this country for 17 years. The patent 
owner has the right to stop others 
from infringement and collect dam- 
ages even if the infringer later devel- 
oped the same invention indepen- 
dently. After the 17-year period has 
expired, the innovation is considered 
to be in the public domain and avail- 
able to all without limitation. 

In order to qualify for a patent, the 
invention must be new, useful, and 
unobvious in view of existing tech- 
nology. In fact, before a patent is 
granted by the United States Patent 
and Trademark Office, a patent ex- 
aminer conducts technological re- 



search to determine whether the in- 
vention is adequately different from 
the existing technology to merit an 
award of "Letters Patent." About one 
dozen patent examiners, who special- 
ize in computer technology, work for 
The Patent and Trademark Office. 

Unfortunately, the procedure of 
applying for a patent is very expen- 
sive. In most cases, a patent attorney 
or agent must be retained to prepare a 
patent application and to submit ar- 
guments in favor of patentability be- 
fore the Patent and Trademark Office 
during the approximately 18-month 
period of examination. During this 
time no patent protection exists. Pat- 
ent rights are created only when a 
patent is actually issued. Further- 
more, there is no guarantee that you 
will receive a patent. The Patent and 
Trademark Office may rule that the 
invention does not qualify for patent 
protection. They may do this for one 
of two reasons: because the invention 
is not the type that patents are de- 
signed to protect (eg: mathematical 
algorithms) or because the invention 
is simply too close to existing tech- 
nology to be considered "unobvious." 

It is definitely possible to obtain a 
patent on hardware innovations, such 
as peripherals, interface circuitry, or 
construction techniques. There is con- 
siderable uncertainty, however, con- 
cerning what types of computer soft- 
ware, if any, can be protected by a 
patent. In 1972 and 1978, Supreme 
Court litigation between patent ap- 
plicants and the Patent and 
Trademark Office resulted in denials 
of patent protection on programs that 
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COmPUTER UMREHOUSE 



CALL TOLL FREE 1-800-528-1054 

International Dealer & Personal Inquiries Invited, Prices May Vary. Tlx (0)668382 (MCB) 



ATARI 

Special 32K 800 System 

800 W/32K, recorder 

star raiders, joystick $970 

800 (16K) $770 

400 Call 

810 Disk Drive Call 

825 Printer $710 

850 Interface $155 

410 Recorder $70 

830 Modem $140 

Star Raiders $ 45 

16K Memory S 90 

32K Memory $150 

Software From $ 1 



Novation 

CAT $155 

D-CAT $155 

SOFTWARE 

Centa Systems 

CBASic Call 

cp/M Call 

VIDEO TERMINALS 

Adds 

Viewpoint Call 

So roc 

IQ 120 Call 

IQ135 Call 

IQ140 Call 

Televideo 

912 B $699 

912 c $699 

920 B $749 

920 C $749 

950 Call 

Zenith - Z - 19 $789 

PRINTERS 

Centronics 

737 Serial Call 

737 Parallel Call 

citoh Call 

Diablo Call 

Epson 

MX-80 Call 

MX-70 Call 

MPI-88G Call 

NEC 

5510 $2672 

5520 $2955 

Okidata 

Microilne 80 $420 

Microllne 82 $620 

Microilne 83 $923 

Qume 

5/45 RO $2684 

5/45 KSR $3081 

5/55 RO $2863 

5/55 KSR $3144 

Texas Instruments 

810 Basic $1516 

810 Loaded $1739 

820 KSR Basic $1732 

820 KSR Package $1916 




COMPiniERS 

Altos Call 

Northstar Call 

Intertec Data 

Superbrain 64K D/D $2777 

Commodore 

8032 $1498 

8050 $1498 

DISKETTES 

Memorex Call 

BASF Call 

Scotch 

574-0, 10, 16 Sector (Qty 100) $250 
8"-0, 32 Sector (Qty 100) $260 



Vfe Buy and Sell Used Equipment 



Experienced Equipment 

Centronics 779. . $450 Comprint 912 
Teletype Model 40 
(New) $2750 

Hazeltine1510 .. $650 
Hazeltine1420 .. $600 
Centronics 730 . . $375 



$275 
Atari 820 printer . $400 

Soroc $500 

Tl 810 Basic . . . $1200 
Diablo, NEC, Qume 

from $2100 

Axiom 801 HS. . . $250 



MONITORS 

APF - 9" Monitor . . 
Sanyo -9" Monitor 



$115 
$165 






OOmPUTER 
lURREHOUSE 



Personal checks will delay shipping two weeks. StOre HOUrS! TueS. 

Prices reflect 3% cash discount 



2222 E. Indian School Rd. 

Phoenix, Arizona 85016 

(602)954-6109 

^=== 1-800-528-1054 

Friday 1 0-6 MST Saturday 1 0-5 MST 



warranty 



Product shipped in factory cartons with manufactures 
Add 2%, a minimum of $5, for shipping and handling. 



are essentially mathematical algo- 
rithms, such as numerical conversion. 

But in more recent cases (in 1980 
and 1981) the Supreme Court begged 
the question of whether or not other 
types of software may be patentable. 
The Court of Customs and Patent 
Appeals (CCPA), which reviews Pat- 
ent and Trademark Office decisions 
and is highly regarded for its com- 
petence in patent matters, has held 
that certain other types of software 
may be patentable. Issuance of pat- 
ents has been denied by the CCPA 
only on software that is essentially al- 
gorithmic in nature. Thus, it is still 
unclear what types of software will 
ultimately be considered patentable if 
and when that broad issue is con- 
sidered by the Supreme Court. 

On the other hand, the courts have 
held that inventions are not unpatent- 
able merely because they involve pro- 
gramming. For example, consider a 
microprocessor-based system that is 
programmed to operate with an array 
of sensors to monitor a physical pa- 
rameter in a unique way and to pro- 
cess sensor-generated data in accor- 
dance with a stored program, gener- 
ating machine-control signals. This 
system is patentable if it satisfies the 
three basic criteria of novelty, useful- 
ness, and non-obviousness. Thus, pat- 
ent protection is available to comput- 
er-related innovations involving pro- 
gramming so long as the invention is 
in the overall system and not solely in 
the program. 

Because the costs involved in ob- 
taining patent protection are high and 
the law of software protection is still 



uncertain, I do not recommend patents 
as an avenue of protection of pro- 
gramming by the personal computer 
experimenter or small businessman. 
However, if the invention involves 
more than just programming (eg: a 
complete system involving program- 
ming, or a new piece of hardware) 
and there is a significant commercial 
potential associated with the inven- 
tion, then Letters Patent should be 
considered to increase the likelihood 
of success in the commercial environ- 
ment. 

Copyrights 

A copyright is essentially the right 
of an author to control the copying of 
his or her work by others. It is applic- 
able to computer software but not 
hardware. A copyright is easy and in- 
expensive to obtain. It must include 
the following comment at the start of 
the program: 

© <name of copyright owner > 
<date of first publication > , 

© John Doe 1979 

In order to perfect the copyright, as 
is necessary before a copyright in- 
fringer can be sued, the copyright 
must be registered with the Copyright 
Office by filling out a FORM TX. 
(The address is: United States Copy- 
right Office, Library of Congress, 
Washington DC 20559.) After you fill 
it out, mail it with two copies of the 
program as originally published (or 
publically disseminated) and a $10 
registration fee. 

If the program is on magnetic tape 



or other non-readable form, a print- 
out must aJso be deposited. Even if 
you do not register the copyright, 
you are required to deposit copies 
with the Copyright Office within 
three months of the date of first 
publication of the program with the 
copyright notice. 

As a practical matter, however, 
there is no penalty for non-deposit in 
the absence of registration, unless the 
Copyright Office specifically de- 
mands a deposit. Details on software 
registration can be obtained directly 
from the United States Copyright 
Office or from an attorney specializ- 
ing in intellectual property law. 

The term of a copyright extends 
throughout the lifetime of the author 
plus 50 years. In the case of a work 
made for hire, the term is the earlier 
of two periods: 75 years from the 
year that the work (ie: program) was 
published, or 100 years from the yeai 
that the program was written. 

Although the cost and effort of ob- 
taining a copyright on software are 
minimal, and although there is vir- 
tually no time delay or uncertainty 
(as in patents), a copyright offers sub- 
stantially less protection than a pat- 
ent. First, the copyright covers the 
"expression" (ie: program listing) of 
software but not the idea, procedure, 
or concept underlying the software. 
A competitor could, for example, use 
the copyright owner's basic pro- 
cedure or method of solution without 
infringing the copyright if a different 
but equivalent program is developed. 
Also, the copyright owner is provid- 
ed no protection against competitors 
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Featuring the GIMIX mainframe with 30 amp C.V. ferro-resonant power supply; fifteen 50 pin and eight 30 pin slot Mother Board: 

2 Mhz CPU with time of day clock & battery back-up, IK RAf\/1, 6840 programmable timer, provisions for 951 1A or 9512 For further information, pricing and brochures, contact: 

Arithmetic processors, and 4 PROM/ROM/RAM sockets that can hold up to 32KB of monitor or user software. — ^^■■^^■■'^. M 

VARIETY: you can have 32KB, 56KB, 128KB and up of static RAf\/1, You can use 5" and/or 8" disk drives, single or double f^ /X ^^^[i^ni^g IflC. 
density, single or double sided, and single or double tracking with GIMIX disk controllers. You have a wide choice of serial or I J hBlll 1 11.^^ 

parallel I/O cards. ^C^ V ^^^ company that d9flr»rs 

EXPANDABILITY: You can add memory, l/Os, Video or Graphics cards. Arithmetic processors, additional drive capacity, and other ^^-^-^ 0"^i'fy Electronic products smce 1975. 
hardware now or in the future to this SS50 bus structured system from GIMIX or other SS50 bus compatible manufacturers. 1337 WEST 37th PLACE, CHICAGO, IL 60609 
SOFTWARE VERSATILITY: GIMIX systems can use TSC's FLEX or UNIFLEX and f\/IICROWARE'S OS-9 operating systems, A wide (312) 927-5510 • TWX 910-221-4055 
variety of software and languages is available for these systems. 

QUALITY: All boards are assembled, burned-in, and tested and feature GOLD PLATED BUS CONNECTORS. Only top quality com- 
ponents are used and all boards are fully buffered for maximum system expansion. All boards come complete with bus connectors 
and all necessary instruction and documentation. Flex and Uniflex are trademarks of Technical Systems 

GIMIX designs, manufactures and tests, in-house, their complete line of products. Complete systems are available to fit your consultants inc. 0S9 is a trademark of (\/iicroware inc see 
needs. Please contact the factory if you have any special requirements. '*^^'^ ^ds for other gimix compatible software. 



GIMIX' and GHOST" are registered trademarks 
ol GliyilX Inc. 



For GIMIX compatible software see Technical Systems Consultants ad page 77 and fVlicroware ad page 242. 

See us at NCC booths 971-2. 
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Circle 167 on inquiry card. 



Development Software 

For Texas Instruments 
TM990 Micro 
Modules 







Eyring Research Institute, Inc., 
authors of Tl's POWER BASIC® 
and UNIVERSITY BASIC®, is 
pleased to release development 
software for use on the TM 990 
microcomputer modules. PDOS/ 
EXPRE9® is a powerful multi-user, 
multi-tasking operating system 
designed for development, scien- 
tific and industrial applications. 

The PDOS/EXPRES® system in- 
cludes: 

• 8k byte PDOS multi-tasking 
operating system 

• Advanced EXPRESS BASIC 
language interpreter 

• Stand alone run module sup- 
port 

PDOS supports up to 16 con- 
current user tasks with prioritized 
round robin clock swapping. Up 
to 32 contiguous or non- 
contiguous files can be simultane- 
ously open in sequential, random, 
shared and read only access 
modes. Large or small floppy 
disks, bubble memory, hard disks 



"After having worked with 
PDOS and EXPRES for the past 
three months I have found them to 
be a powerful and versatile com- 
bination. The true multi-user^ 
multi-tasking capability has made 
it a pleasure to use in our labora 
tory environment where programs 
are being used simultaneously for 
controlling laboratory apparatus 
taking and reducing data. . .We 
are enthused by the product. . ." 

Tom Ochs 

Assistant Research Professor 

Desert Research Institute 



and extended memory capabilities 
of up to256k bytes are handled by 
the operating system. Named files 
on 256 directory levels are easily 
accessible from EXPRES BASIC and 
assembly language programs. 
Disk files are time stamped with 
date of creation and last update. 
I/O drivers are a simple extension 
to the PDOS file structure. 

The EXPRES BASIC interpreter 
uses advanced interpreting 
techniques v^hich approach 
execution speeds of common 
threaded code compilers v^hile 
maintaining the highly advantage- 



ous interactive approach to pro- 
gram development. Other fea- 
tures include: 

• Multi-line recursive functions 
v^ith local variables 

• Variable names of unlimited 
length 

• Reverse Polish pseudo-source 
token storage 

PDOS/EXPRES® is available for 
either an EPROM based system or 
a RAM based system. A handsome 
250 page Operator Reference 
Manual v^alks you through the 
features and use. All for an attrac- 
tive price of $1500.00*. 

Order your PDOS/EXPRES"^ 
softv^are from your nearest au- 
thorized Texas Instruments dis- 
tributor or contact Eyring Research 
Institute, Inc. for further informa- 
tion and a free color brochure. 
Write or call Eyring Research In- 
stitute, Inc., Softv^are Marketing 
Dept., 1455 West 820 North, 
Provo, Utah 84601, phone (801) 
375-2434. 



Eyring Research Institute^ Inc. 



*U.S. price, subject to 
change without notice 
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who independently develop the same 
program; a copyright offers protec- 
tion only against actual copying. 

This may be enough protection for 
many computer programs. But the 
form of expression of a program is 
often critical and modification of that 
expression often destroys or substan- 
tially reduces its utility. I recommend 
that programmers routinely include 
the copyright notice in a comment 
statement at the start of each program 
prior to distribution, and postpone 
registration of the copyright until a 
lawsuit for copyright infringement is 
contemplated. 

A word of caution concerning copy- 
rights: there is presently some uncer- 
tainty whether, and to what extent, 
computer programming is a proper 
subject for copyright protection. An 
early attitude was that programs 
could not receive copyright protec- 
tion because they are part of a ma- 
chine rather than a literary work. 
Present sentiments, however, are that 
at least the "expression" of the pro- 
gram should be protectable by copy- 



right. This issue may soon be settled 
because Congress is expected to con- 
sider subcommittee recommendations 
to amend the Copyright Act. 

(Editor's Note: Source listings are 
unequivocably covered by copyright 
laws, but the extent of copyright pro- 
tection as it is applied to programs in 
other forms is less clear. For further 
explanation, and a discussion of Su- 
preme Court rulings regarding soft- 
ware patents, see "Washington Tack- 
les the Software Problem," page 128.) 

Trade Secrets 

A trade secret is commonly defined 
as a formula, process, mechanism, 
compound, or compilation of data, 
not patented, but known only to cer- 
tain individuals using it in business to 
obtain a commercial advantage. In 
order for there to be a trade secret 
that will be enforced by the courts, a 
secret must exist and there must be a 
duty on the part of all persons who 
learn the secret not to disclose it. 
Confidential relationships are gener- 
ally established between employers 



ATTENTION GOVERNMENT D P 
USERS AND PURCHASERS 

We represent many fine micro products and manufacturers 
on the GSA Schedule, including 

Apple^ Cromemco 
and Computer Corporation of America 

Purchasing from the Schedule will save you the time 
consumed by the bid process. Products shipped throughout 
the United States and world-wide. Visit or write any of our 
stores for more information or to receive our catalogue of 
products represented. 

GmiDuteis. 



the dependable store 



257 West Street, Annapolis, MD 21401 - (301) 268-6505 

13A Allegheny Avenue, Towson, MD 21204 - (301) 296-0520 

9330 Georgia Avenue, Silver Spring, MD 20910 - (301) 588-3748 

or Call (301) 268-5801 

Career Opportunities Available * An Equal Opportunity Employer 



and employees or between businesses 
cooperating in a technical develop- 
ment by a type of contract known as 
a confidential disclosure agreement. 
For example, if you, a small business- 
man, wish to submit your unpatented 
innovation to a corporation for eval- 
uation you may request that a corpo- 
rate officer sign a confidential dis- 
closure agreement. Such an agree- 
ment states that the corporation 
agrees to use your disclosure only for 
the purpose of evaluation and to dis- 
close it outside the company only 
with your express written approval. 
The agreement will require the com- 
pany to bind all its employees to con- 
fidentiality. However, the agreement 
must not be too restrictive to prevent 
the company from properly evaluat- 
ing your innovation. Some compa- 
nies may not be willing to sign a con- 
fidential disclosure agreement and, 
in fact, may even require you to agree 
to non-confidentiality before they 
will review an outside innovation. 

A trade secret automatically exists 
between a patent applicant and the 
Patent and Trademark Office during 
the period of examination of the pat- 
ent application. The Patent and 
Trademark Office is required by law 
to maintain the application in secre- 
cy. 

The Coca-Cola formula is an exam- 
ple of a successful trade secret which 
has never been patented and is known 
only to some internal personnel. For a 
trade secret to exist the subject matter 
must, in fact, be maintained in secre- 
cy. But trade secrets are easy to lose. 
Once the secret becomes public, for 
example, legal protection is lost. It 
may become public through your own 
carelessness or through commonplace 
and legal competitive means, such as 
reverse engineering. A trade secret is 
not lost, however, if a competitor ob- 
tains the secret by unfair means, such 
as industrial espionage. The courts 
are filled with lawsuits involving 
piracy of trade secrets — including 
cases that involve theft of software 
and data by such means as tapping 
communication lines. 

One advantage of trade secrets, in 
contrast with either patents or copy- 
rights, is that the trade secret exists as 
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Software Professionals 



At General Electric we're 
using computers in ways 
no one thought of before. 



If you are looking for exciting technical chal- 
lenges coupled with excellent growth oppor- 
tunities join General Electric's Space Sys- 
tems Division. Help us develop large scale, 
distributed, information processing systems 
requiring innovative design approaches. You 

Entry level and Sr. positions available for: 



will be working in the following Data Proces- 
sing Environments: 

■ JES2 

■ ACF/NCP 

■ ADABAS 



3033 

3081 

VAX 11/780 

MVS 





MVS Systems Programmers 

Perform SYSGENs, maintain and tune 
MVS. Select and install program products. 
Develop MVS enhancements, H/W-S/W 
interfaces, and 3705 telecommunications ap- 
1 plications. 

' Math Analysts 

Perform modeling for simulation of complex 
command and control systems. Solve opera- 
tional research problems and develop algori- 
thms in systems and vehicle flight dynamics 
and orbit mechanics. Develop computer pro- 
grams to generate study data to aid analysis 
and trade-offs. 

Computer Systems Architects 

Responsible for requirements analysis in the 
design of large scale Computer Systems to 
support on-line information management ap- 
plications. Duties include selection and speci- 
fications of: 

• Computer Hardware 

• Operating Systems 

• Data Management Systems 

• Telecommunications Systems 




Data Base Designers/ 
Administrators 

Perform data base design-administration and 
implementation tasks for large scale data 
systems using state-of-the-art data base man- 
agement tools. Analyze data base require- 
ments. Design and select file structures, access 
methods, and data management techniques. 
Install, maintain and tune vendor supplied 
Data Base Management packages. Provide 
Data Base support and technical interface 
for Data Base definition, design, query and 
update utilities. 

Data Base Analysts 

Responsible for data requirements analysis 
and subsequent selection of appropriate data 
management approaches including Data Base 
Management Systems evaluations. 

Scientific Programmer/Analysts 

Perform start-to-finish, state-of-the-art S/W 
development for large scale, high technology 
programs. Develop geometric and operations 
research related designs that involve chal- 
lenging data handling requirements. Growth 
opportunities available include entry level to 
Project Leader positions for those with dem- 
onstrated leadership/ technical skills. 




^1 






^^^^^^^^^^^^^^^^^H 


im 



For your convenience, a postage-paid reply 
card has been provided. One of our Technical 
Managers will contact you promptly. 
Or, if you prefer, you may respond by sending 



a resume or letter to: Mr. William E. Sarno, 
Dept. VF-31-E, General Electric Space Sys- 
tems Division, Valley Forge Space Center, 
Goddard Blvd., King of Prussia, PA 19406. 



Applying computers to make our most important product: Progress 



GENERAL 




ELECTRIC 



GE takes pride in being an equal opportunity employer, m/f 
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Your Wholesale source for Floppy 
Disks and Computer Software 

VERBATIM & MEMOREX 

Soft Sector for TRS-80, Apple, 
Superbrain 

Memorex3401 $24.95 

Verbatim 525-01 $26.95 

10 Sector for NorthStar 
Memorex 3403 $24 95 




Verbatim 525-10 $26.95 

1 6 Sector for Vector, Micropolis 

Verbatim 525-10 $26.95 

Soft Sector, Double Sided for 
Superbrain Quad, 
Cromemco CS-2 Quad 

Memorex 3421 $36.95 

Verbatim 550-0 $38 95 


1 Sector, Double Sided Quad 

NorthStar 

Memorex 3423 $36 95 


Verbatim 550-10 $38.95 

8" IBMSD 

Memorex 3062 $29.95 


Verbatim 34-1 000 $32.95 

Digital Research it # 

CP/M 2.2 NorthStar . . .$144/$25 
CP/M 2.2 Cromemco. .$184/$25 
PL/1-80 $449/$35 


MAC $ 80/$15 

SID $ 60/$15 


Z-SID $ 90/$15 


TEX $ 65/$15 

DeSPOOL $ 40/$10 

Microsoft 

Basic-80 $289/$30 


Basic Compiler $329/$30 

Fortran-80 $379/ $30 

Cobol-80 $569/ $30 


Macro-80 $139/$20 

Edit-80 $ 80/$20 


Micropro 

WordStar $319/$40 

Mail/Merge $109/$25 


WordStar/ Mail-Merge .$429/$65 
DataStar $274/$35 


Word-Master $114/$25 

Peachtree 

General Ledger $399/ $40 

Acct Receivable $399/ $40 

Acct Payable $399/ $40 

Payroll $399/$40 

Inventory $399/ $40 

Property Mgt $849/ $40 


C.P.A. Client Write . .. .$849/$40 
Mailinq Address $298/ $40 

^ with Man. •Man. 


Mist itf[Tis in stock lor imnifxliate delivery Factory iealinJ cartons ^ 
w/tull factory warranty NYS residents add appropriate sales tax , 
Prices do not include shipping VISA aid Master Charge add T<i 
COD orders require ZS'o deposit Prices subiect to change without 
notice j 

Computers 
Wholesale 

P.O. Box 144 Camillus, NY 13031 

S (315) 472-2582 Qg 



long as the secret is maintained; it 
does not expire after a predetermined 
finite lifetime. There are no formal 
procedures, applications to fill out, or 
government fees to pay to establish a 
trade secret. Furthermore, there are 
no delays because the trade secret be- 
comes enforceable as soon as it exists. 

Unless you are in a position to 
maintain your software in secrecy 
and to bind all parties involved in 
confidentiality by contract, a trade 
secret is apt to be lost through in- 
advertence or by acceptable competi- 
tive efforts. For example, in the 
absence of restrictive licensing, there 
are no legal means to prevent a com- 
petitor from purchasing your soft- 
ware for the purpose of reproducing 
it for sale to his own customers. Of 
course, if the printout carries the 
copyright notice and the program is 
copied by the competitor verbatim, 
you will have a claim for copyright 
infringement following registration of 
your copyright with the Copyright 
Office. 

Trade secret protection is at best 
very risky and can be lost for any 
number of reasons both inside and 
outside your control. In addition, 
there is some conflict between copy- 
right law and trade-secret law since 
copyright protection is based upon 
publication, whereas trade-secret pro- 
tection prohibits publication. There- 
fore, care must be taken to indicate 
that there is no presumption of pub- 
lication of programs carrying the 
copyright notice that are distributed 
under restrictive licenses or confiden- 
tial disclosure agreements. Even then, 
once the program is deposited with 
the Copyright Office, trade-secret pro- 
tection may be lost. 

Protection 

The type or types of protection that 
should be considered for programs 
and computer-related developments 
depend upon several factors. These 
are: 

• the nature of the development, that 
is, whether it is basically a mathe- 
matical algorithm of some other type 
of program or computer-based sys- 
tem merely involving programming 



• the commercial importance of the 
invention 

• the commercial lifetime of the in- 
vention 

• the importance of exclusivity in the 
marketplace 

Patent protection should be con- 
sidered for hardware, or for comput- 
er-based systems, when the novelty 
involves more than merely the pro- 
gramming, if there is significant com- 
mercial potential and there is a com- 
mercial lifetime of at least several 
years. 

Software should bear the copyright 
notice, despite uncertainties in the 
law, and I even recommend applying 
the copyright notice to printed-circuit 
boards to protect direct copying of 
circuit layouts. Trade secrets should 
be relied upon only when you are in a 
position to actually maintain your 
software or hardware systems in se- 
crecy and bind your employees to se- 
crecy and customers by contract; this 
is generally not practical where public 
sales are made. An old practice for 
maintaining circuitry in secrecy has 
been to embed the circuitry in epoxy, 
to prevent reverse engineering by in- 
spection. It may even be necessary to 
embed small metal particles in the 
epoxy to prevent inspection by X-ray 
photography. Obviously, this ap- 
proach is impractical for the small 
businessman working in the public 
market. 

Whenever possible, software should 
be sold under restrictive licenses be- 
tween you and your customers. Under 
the license terms, the software re- 
mains your property, while the cus- 
tomer is permitted to use it but not re- 
produce the program for use by others. 
A patent attorney will be able to draft 
a restrictive license to meet your par- 
ticular requirements. 

Most patent attorneys are also en- 
gineers who specialize in all areas of 
intellectual property, such as patents, 
trademarks, copyrights, and trade se- 
crets; they are in a position to devel- 
op a portfolio of intellectual property 
protection suitable to your particular 
needs. I strongly recommend that you 
consult one before you attempt to 
market any product. ■ 
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The talk of the town! 



General Instrument's new 
VSM2032 has made speech 
synthesis the talk of the 
town. In fact it speaks so well 
we named it Orator/*" 

The VSM2032, a complete speech 
system, is immediately available. 
It needs only a power source and 
speaker to start talking. ..in less 
than an hour you can hear it 
speak, fluently, with a 32 word 
calculator/clock vocabulary that 
combines to form over one billion 
phrases, 

You can use the Orator module 
as a stand alone voice system 
or interface it with industrial 
equipment, vending machines, 
instrumentation, arcade games, 
computers or warning devices. 

More than the spoken word. 

With Orator you get a lot more 
than talk. General Instrument's 
state-of-the-art technology utilizes 
Linear Predictive Coding (LPC) for 
speech data compression with 
minimum ROM support. And to 
obtain truly natural speech, a 12 
pole cascade filter is used to 
implement a mathematical model 
of the human vocal tract so that 
Aunt Mary sounds exactly like 
Aunt Mary and not like Uncle 
Walter. 

Now. Talk's cheap. 

Simplified digital interfacing... 
immediate availability.. .high voice 
quality.. .low price. ..make Orator 
VSM2032 an attractive and 
feasible way to make your product 
speak. At a cost of $99 (signifi- 



'^iMZ 




cantly less in production 
quantities), you can't afford not to 
hear Orator! And you can choose 
from standard vocabularies or 
your own vocabulary for orders of 
250 or more modules. 

The final word is up to you. The 
VSM2032 is available now from 
these distributors, Advent, Anthem, 



Arrow, Diplomat, Future, Hallmark, 
Pioneer and VSI. Or write Module 
Products Dept., Microelectronics 
Division, General Instrument 
Corporation, 600 West John St., 
Hicksville, New York 11802. 

We help you 
compete.® 



GENERAL 
INSTRUMENT 



Software Review 



Dancing Demon 
from Radio Shack 



Elizabeth Cooper and 

Yvon Kolya 

FOB 22 

Peterborough NH 03458 



Radio Shack's latest addition to its 
games line is a fantastic graphics and 
sound game called Dancing Demon. 
The author of this well-designed gem 
is Leo Christopherson — the creator of 
Snake Eggs and Bee Wary, those won- 
derfully graphic but nonsensical 
games. 

Dancing Demon is a fairly sophisti- 
cated music-generating program 
which uses carefully synchronized 
moving graphics and impressive 
sound. 

Written in BASIC, the game places 
you in the role of agent/ operator of 



At a Glance- 



Name of software package 

Dancing Demon 

Type of package 
Game 

Manufacturer 

Radio- Shack 

1600 Tandy Center 

Fort Worth TX 76102 

Price 

$9.95 

Format 

Cassette tape 

Language used 

BASIC 

Computer needed 

TRS-80, Level II BASIC, 16 K pro- 
grammable memory 

Documentation 

13 pages, 8V2 by 11 inches 

Of interest to 

Children, parents and grown-ups who 
are kids at heart 



an ex-devil called the Dancing 
Demon. As his agent you must 
choreograph his dance steps to music 
you compose. 

The documentation is careful to ex- 
plain that the demon is rather dim- 
witted and understands only a special 
code for the music and dance steps. 
This code assigns one note to each 
letter of the alphabet. Covering a full 
two octaves (25 notes total) the "A" 
key equals low C and the 'T" key is 
equal to high C. The "Z" key is 
reserved for rests between notes. 

After selecting the demon's music, 
you are given the opportunity to 
choose his dance steps. (If you wish, 
you can select the dance steps first; 
the order is up to you.) The same 
simplistic approach is also used for 
this procedure. The letter "A" 
represents Step 1, the letter "B" 
represents Step 2, and so forth to the 
letter "Z," a total of 26 different steps. 

The instructions are clear and to 
the point; at times, they are clearly 
geared towards young children. 

The program is as easy to under- 
stand and the documentation is clear- 
ly written. After CLOADing it and 
typing RUN, you see the main pro- 
gram menu. The menu options are: 

1. Compose your own music 

2. Create your own dance routine 

3. Make the demon perform the pro 
gram in memory 

4. Save your show to tape 

5. Load a show from tape 

6. Make the demon perform the first 
preset show 

7. Make the demon perform the 
second preset show 



The last two options are usually the 
first ones chosen. These two opening 
numbers give a good example of the 
capabilities of the demon and are 
quite entertaining. 

Continuing up the menu in reverse 
order, you have the option to LOAD 
(from tape) a show previously com- 
posed, or to save to tape a show you 
have just perfected. Both of these op- 
tions are arranged simply so children 
should experience little difficulty. 

Option three lets you play the 
show currently in memory. You are 
asked two questions: The first ques- 
tion asks for a speed factor, which 
determines how fast the music plays, 
and how fast the demon executes the 
dance routine. Any number between 
1 (super fast) and 255 (very slow) 
may be entered. 

The second question asks how 
many performances of this routine 
you wish to see. Again, you may 
answer with a number between 1 and 
255. 

After you've answered the ques- 
tions the screen displays the theater 
stage, the curtain rises, and the 
demon starts his performance. 

Option two lets you program the 
dance steps to be used by the demon. 
The steps have enough variety to be 
entertaining and yet the differences 
are subtle enough so that any com- 
bination of steps will result in a credi- 
ble dance routine. Since the steps are 
designated by letters of the alphabet, 
you can amuse yourself by typing in 
actual sentences and watching how 
these are translated into movements 
by the demon. You can even type in 
the words to the song you've just 
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Adventureland, Automated Simulations, 
On -Line Systems, Synergistics, Muse, 
Mountain Hardware, Broderbund, 
Sfe^r^ Programma, Hayden, 

Strategic Simulations. . . 



JAINMWC^^™^ 



Garden Plaza Shopping Center 

9719 Reseda Boulevard, Dept. 5B 

Northridge, California 91324 

Phone U.S.A. (except Calif.) (800) 423-5441 

California and Foreign (213) 349-0300 



Open Tuesday to Friday 10 AM to 5 PM 



CALL OR WRITE TODAY 
FOR YOUR FREE CATALOG ! 



■ ■^^ OpenTuesdayi 



^appkz computer inc. 

*APPLE IS THE REGISTERED TRADEMARK OF APPLE COMPUTER INC. 
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entered into the music section of the 
program. 

One very nice feature is the 
"preview." By pressing the space bar 
you can see the demon dance the 
routine as you have entered it so far. 
If you don't like it, you can easily 
change it. The only restriction is that 
you are limited to a maximum of 248 
dance steps in the routine. 

Once you're satisfied with the 
dance routine performed by the 
demon, you enter it into "permanent" 
memory by pressing the ENTER key. 



This also returns you to the main 
menu. Finally, option number one 
lets you enter the music to which you 
want the demon to dance. 

While the basic idea of the musical 
accompaniment seems quite simple, 
in actuality, it is considerably more 
difficult to create (or recreate) a 
musical melody than it is to design a 
workable dance routine. As with the 
dance steps, each note is designated 
by a letter of the alphabet. To include 
a rest, the "Z" key is used. What's 
confusing is the fact that there cannot 



FOR ALMOST A DECADE... 





...AND STILL HOLDING 

5V at 3 A with 
Built-in OVP 

PDwer One's Case models started 
at $24.95. Over 200,000 models later, 
they're stHI only $24.95! 

■ 115/230 VACInput 

■ OVP Built-in 

■ .05% Regulation 

■ 2-Year Warranty 
I 2-Hour Burn-In 
■ UL Recognized 

■ CSA Certified 

Get all the details on our 
125 standard linear and 
switching power supplies. 



I 



New 1981 
Product Catalog... 
plus our new 
Tour Guide. 
Phone or write for 
your copies today! 
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ajcpouersuppues 



Power-One, Inc. • Power One Drive • Camarillo. CA 93010 
(805) 484-2806 • (805) 987-3891 • TWX 910-336-1297 

SEE OUR COMPLETE PRODUCT LISTING IN EEM & GOLDBOOK 



be a direct correspondence between 
the letters of the keyboard and the let- 
ters of the musical scale. This is 
because the sharps, flats, and octaves 
(ie: the notes low C, low C#, high C, 
etc) cannot all be matched to the 
keyboard letter "C"; instead, they are 
matched to the keyboard "A," "B," 
and "M" keys, respectively. Even for 
someone who already plays music of 
a more conventional sort, it's like 
learning an entirely new instrument. 
For those who read music, a chart 
matching the keyboard letters to their 
appropriate places on the musical 
staff might have been a very welcome 
addition to the documentation. 

Then again, it might be easier to 
take the advice in the instructions and 
simply pick out tunes by ear. When 
you're programming music, each 
press of a key results in the ap- 
propriate note being played, and the 
appearance of that key's symbol on 
the sequence list. 

To hear the sequence you've input 
so far, press the space bar. This is an 
excellent feature, since it is always en- 
couraging to hear your progress up to 
this point, and it's easier to spot and 
correct mistakes. As in option two, 
when you're satisfied with the music 
sequence, press ENTER to have it 
added to memory, and to return to 
the main menu. You are limited to a 
sequence of 248 notes. There's no 
need to worry about having the same 
number of notes as you have dance 
steps. The music sequence repeats (if 
necessary) until all of the dance steps 
in the sequence have been executed. 

Conclusions 

Dancing Demon, Radio Shack's 
newest graphics and sound game, is 
an admirable addition to its game 
line. It combines an entertaining 
graphics routine with an equally 
amusing sound routine (including the 
clicks from the demon's tap-dance 
shoes). Because of the unusual com- 
bination of sophistication and 
simplicity, this game could be an ex- 
cellent means of sparking and foster- 
ing the creativity of children. 

The game sells for $9.95 and, we 
feel, it should be purchased by 
anyone with children. We heartily 
recommend it.H 
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IN SYSTEM PERFORMANCE... 
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31 MByte Formatted Capacity 

The ADES S33 MByte Hard Disk Subsystem is the HARD EDGE in System Performance. The S33 
transforms your S100 computer from a slow, floppy-bound machine into a high performance system. The 
S33 is a complete subsystem which includes the ADES PS100 S100 compatible hard disk controller card, 
the Priam DISKOS (TM) 3350 hard disk, an attractive desktop cabinet, power supply, CP/M* BIOS 
software, and ribbon cable. With its 31MB formatted capacity and a CP/M data transfer rate greater than 
40K bytes/second the S33 can instantly increase the performance of any S100 computer system. 



S33 FEATURES. The PS100 single card controller, which is 
IEEE-SI 00 compatible, contains an on-board processor, a 
528-byte host interface RAM, and the hard disk interface. 
It has a fifteen comnnand repertoire, on-board ORG to 
guarantee data integrity, user selectable base address, 
bank select feature, phantonn RAM disable, and full 8100 
interrupt capability. It controls up to four Priam drives. In 
addition, the S33CB10S software package allows easy 
integration into most CP/M systems. Application notes 
cover CBIOS integration and system boot directly from the 
hard disk. 



EXPANDABILITY. With the 833 subsystem, you have freedom 
to grow in two different directions. First, the P8100 con- 
troller supports all Priam 8- and 14-inch hard disk drives, 
including the 68 MByte and 158 MByte models. As your 
database expands, so does your system's capability. 
Second, one PS100 controller handles up to four drives of 
any size and in any combination, providing a full range of 
capacities. 

The 833 is only the first in the expanding line of ADES 
mass storage products. When you need an edge on your 
competition or more power in your personal system, look 
to ADES for the "HARD EDGE in System Performance." 



*CP/M is a registered trademark of Digital Research. 
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ADAPTIVE DATA & ENERGY SYSTEMS 
2627 Pomona Boulevard • Pomona, GA 91768 
Phone: (714) 594-^5858 



Wire- Wrapping and 
Proto-System Techniques 



Adolph Mangieri 

POB384 

New Kensington PA 15068 



The cost of microprocessor, 
memory, and peripheral devices has 
plummeted, while the details of com- 
puter circuit theory and design have 
become widely available. In com- 
bination, these conditions are entic- 
ing a greater number of hobbyists to 
build and experiment with computer 
circuits. However, the process of 
translating published circuits and per- 
sonal circuit designs into functioning 
hardware can create unusual prob- 
lems. 

Whether you build a system from 
the ground up or expand an already- 
existing system, your initial choice of 
wiring and prototyping techniques 
will have a substantial impact on 
both the effort required and the 
success of the project. Plugboard 
systems break a computer system into 
manageable and easily documented 
circuit blocks. For rapidity in wiring, 
assembling, and later modification of 
the project, wrapped-wire techniques 
best serve the computer hobbyist. 

Wrapped-Wire Connection 

A wrapped-wire connection is 
made up of six closely spaced turns of 
solid copper wire wrapped, under 
tension, around square, sharp-edged 
metal posts. Both the wire and wrap- 
post edges become indented, forming 
a number of gas-tight contacts with a 
total resistance of less than three 
milliohms. An additional turn of the 
insulated wire at the start of the wrap 
process prevents wire breakage under 
conditions of extreme vibration, and 
also reduces the possibility of a short 



circuit from the lowest turn of ex- 
posed wire to a nearby trace or 
ground plane on the circuit board. 

The wrapped connection is made 
with a metal tube that has a central 
hole in one end for a wrap post and a 
smaller hole (alongside the first) that 
accepts a piece of wire. In conven- 
tional insulated wire wrapping, a 
piece of wire is cut to length and the 
ends are stripped of insulation. One 
end is inserted into the wire hole in 
the wrapping tool, and the tool is 
then placed over a wrap post. As the 
tool is rotated, wire is pulled from the 
hole at a 90 degree angle and wrapped 
around the post, creating enough 
drag and tension to make a good con- 
tact. This method requires a separate 
wire for every connection. It is also 
possible to connect a number of posts 
with a single unbroken strand of 
uninsulated wire — a process known 
as chaining. However, bare-wire 
chaining is suitable only for installa- 
tion of ground buses or isolated 
jumper connections. 

Fortunately, insulated wire chains 
can be made with special wrapping 
tools recently introduced by Vector 
Electronics. 



Wire-Wrapping Tools 

The Vector Electronics model P180 
Slit-N-Wrap is a high-speed chain- 
wrapping tool that eliminates wire 
cutting and stripping. A top-mounted 
wire spool holds 100 feet of #28 gauge 
nylon-polyurethane insulated wire 
(available in four colors). Wire exits 



the wire hole, and a sharp cutting 
edge slits the insulation to expose a 
portion of bare wire as you form the 
wrapped connection. The tool is sup- 
plied with two spools of wire and a 
P183 chisel knife and wire-forming 
tool, for routing wire and nipping off 
the beginning end-tail. 

The nylon-polyurethane insulated 
wire resembles magnet wire, and it 
may be wrapped around an odd-sized 
terminal and soldered directly 
through the insulation. (However, 
you should exercise caution in 
avoiding the dragging or binding of 
wire against sharp wrap-post edges.) 
The thin but tough wire insulation 
barely increases wire diameter or 
stiffness, and as a result, the tool 
maneuvers smoothly on dense wire- 
wrap boards. 

A similar high-speed tool, the Vec- 
tor model P184 Tefzel Slit-N-Wrap, 
chain-wraps #28 gauge Tefzel in- 
sulated wire. This tool is supplied 
with two 50-foot spools of wire in dif- 
ferent colors. Tefzel insulation is 
relatively thick, allowing carefree 
wire wrapping and eliminating any 
chance of a short circuit, but the wire 
also handles somewhat more stiffly. 
Both Slit-N-Wrap cools must be 
rotated clockwise to slit the wire in- 
sulation, and both wrap their wire 
type conventionally. 

The Vector P160-2A Dual-Way 
Wrap-N-Strap is a conventional tool 
that wraps #30, #28, and #26 gauge 
wire. Bare-wire chaining or strap- 
ping is possible by feeding wire down 
through the hollow handle. The 
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THE SOLUTION STORE 




. . . Makes The Difference! 



MicroAge Computer Stores sell solutions to your professional, business 
and household-management problems, not just hardware. Thof s what 
makes the MicroAge difference! From systems integration to easy-to- 
understond application software, research and development to warranty 
sen^ice and repair, systems consulting to training and installation. In all 
these, we offer the latest, most innovative approaches. That's why we are 
the forerunners ... the pioneers in the microcomputer industry. 

But don1 just take our word for it. Visit the MicroAge Computer Store nearest 
you and see the difference solutions make. We have differences you'll 
experience with every time and money-saving idea. The difference that 
will keep you satisfied now and for years to come! 



i41lcrQ4ge 

coMPUTer sTore 

"Where Vision Becomes Reality" 



9530 Viscount 
El Paso, Texas 
(915) 59V3349 


2760-S South Havana 
Aurora, Colorado 
(303) 696^950 


2675 Mayfair Road 
Milwaukee. Wisconsin 
(414)257-1100. 


1490 W. Spring Valley Rd. 
Richardson, Texas 
(214) 234^5955 


24W.CarT>elback 
Phoenix. Arizona 
(602) 265-0065 


2594 Hamilton Road 
Columbus. Ohio 
(614) 868-1550 


611RockvillePii(e 
Rockvilie, Maryland 
(301) 762-7585 

5742 E. Broadway 
fuc^on, Arizona 
(602) 790-8959 


1 707 Monroe Avenue 
Rochester. New York 
(716) 244-9000 

1220 Melbourne Drive 
Hurst, Texas 
(817) 284r3413 


2065 El Camino Reol West 
Mountain View, California 
(415) 964^7063 

2525 N. Scottsdale Road 
Scottsdale, Arizona 
(602) 941-8794 


83 South 10th Street 
Minneapolis, Minnesota 
(612)338-1777 

4550-50 E. Cactus 
Phoenix, Arizona 
(602) 996-2910 


Conning soon to: 

Houston, Texas 
Salt Lake City, Utah 
St. Louis. Missouri 
Indiartapolis, Indiana 


Uncoln, Nebraska 
Wrtchita, Kansas 
SanDiego.Califomi< 
Portland. Oregon 



FOR FRANCHISE OPPORTUNITY INFORMATION CALL (602) 967-1421 



BiSsate 

16K... $149.95 
32K... $199.95 
48K... $249.95 
64K... $299.95 




New JAWS-IB 

The Ultrabyte Memory Board 

Due to the tremendous success of our JAWS I, we 
were able to make a special purchase of first-quality 
components at below-cost prices for JAWS-IB. And 
we are sharing our cost saving with you. But don't be 
surprised if the next time you see this ad the prices 
have gone up substantially. Better yet, order now, 
and get the best memory on the market at the best 
price on the market. 
ONE CHIP DOES IT ALL 

laws-IB is the Rolls-Royce of all the SlOO dynamic 
ooards. Its heart is Inters single chip 64K dynamic 
RAM controller. Eliminates high-current logic parts 
delay lines . . . massive heat sinks . . . unreliable 
trick circuits. JAWS-IB solves all these problems. 

LOOKWHATJAWSIB OFFERS YOU 
Hidden refresh . . . fast performance . . . low power 
consumption . . . latched data outputs . . . 200 NS 
4116 RAM's . . . on-board crystal . . . RAM Jumper 
selectable on 8K boundaries . . . fully socketed . . . 
solder mask on both sides of board . . . phantom line 
. . . designed for 8080, 8085, and Z80 bus signals . . . 
works in Explorer, Sol, Horizon, as well as all other 
well-designed SlOO computers. 



E 



lO'DAY MONEY-BACK TRIAL: lYy a fully wired 
and lesied board for 10 days —then elthfir keep 
K, return It for kll.or simply return It In working 
condition. 



Conlinental U.S.A. Credit Card Buyers Outside Coniieclicut: 

TO ORDER CALL TOLL FREE 800-243-7428 

From Conneclicut Or For Assistance; 
(203) 354-9375 

Please send the items checked below: 
JAWS-IB kit: 

p 16K $149.95* 

P 32K $199.95* 

D 48K $249.95* 

P 64K $299.95* 

lAWS-IB Fully Assembled, Wired & Tested: 

D 16K $179.95* 

P 32K $239.95* 

D 48K $299.95* 

D 64K $359.95* 

D EXPANSION KIT. 16K RAM Module, to expand 
lAWS-IB in 16K blocks up to 64K. $59.95 

'All pricas plus $2 pmUtge and insurance (S4.00 Canada). 
Connecticut residents addsuhis tax. 

Total enclosed: $ 

O Pereonal Check D Money Order or Cashier's Check 

|a VISA D Master Card (Bank No. ) 



_ Exp. Date _ 



Signature . 
Print 
Name 



Address _ 



City _ 
State . 



_Zip_ 



iSii 



NETRONICS R&D Ltd. 

333 Utchfield Road, New Mill ord, CT 067761 




Photo 1: Available wire-wrapping tools include the Vector P180 Slit-N-Wrap, installed 
in a P160~4R cordless driver unit (left), the Pl60-2A'l Dual- Way Wrap-N -Strap (top 
center), and the Pl84-Tefzel Slit-N-Wrap (below). The stand (center) displays five dif- 
ferent pin-insertion tools. In the foreground (left to right) are the P160-1A Dual-Way 
unwrapping tool, PT78-1 wiring pencil, and the P187 IDC fixture for assembling IDC 
ribbon cables. 



P160-2A-1 wrapping tool is a similar 
instrument, but it has a top-mounted 
spool to hold the bare wire. Both 
tools offer a solution to the problem 
of inserting wire (especially the re- 
maining end of a very short wire) into 
the wire hole. Each tool has a recessed 
tip with a cross-slot that allows wire 
insertion without up-ending the tool 
or fumbling about on the board. The 
Vector P160-1A Dual-Way unwrap 
tool has a retractable hood that 
catches the unravelled wire when you 
unwrap a connection. 

Even chaining can become tedious 
if you wrap a large backplane or 
motherboard, but a powered wrap- 
ping tool can make this kind of opera- 
tion less tiresome. Powered wrappers 
are versatile hand-held units that con- 
tain an electric motor and a hollow 
main spindle that accepts the handles 
of various manual Vector tools. 
These electrical tools can make a 
single wrap in seconds; chains can be 
wrapped as quickly as the tool is 
moved to the next wrap post. 
However, the powered wrappers are 
bulkier and less easy to handle when 
routing wire on a densely populated 
circuit board. The Vector model 
P160-4R wrapper (see photo 1) is 



powered by rechargeable nicad 
batteries. The newer model P160-4R3 
has a hand-fitting pistol grip. The 
P160-4T1, supplied with the P180 
wrapping tool installed, is similar in 
design, but it operates off 110 V AC 
lines. The battery-operated P184-4T 
model, and the line-operated 
P184-4T1 Electro-Wrappers are sup- 
plied with the P184 Tefzel wire- 
wrapping tool installed. 

Another recently developed wiring 
technique uses a wiring pencil. The 
pencil dispenses solder-thru insulated 
wire from a top-mounted wire spool. 
Instead of wrapping a connection, 
you simply loop several turns around 
a terminal and begin to solder. This 
technique permits assembly of low- 
profile plugboards with low-profile 
solder-tail sockets. The Vector model 
P178-1 wiring pencil dispenses either 
#36 gauge or #32 gauge solder-thru 
wire and #30 bare tinned wire. The 
tool is supplied with one 400-foot 
bobbin of #36 gauge wire (available 
in three colors). 

Wrap Posts and Accessories 

Vector can supply wrap posts in 
many styles, along with DIP (dual in- 
line pin) wrap-post sockets of all 
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Orange micro 



UP TO 25% DISCOUNTS'. 



"THE COMPUTER PRINTER 
SPECIALISTS" 

SAME DAY SHIPMENT! 



CENTRONICS 737 ( 



RADIO SHACK } 
LINEPRINTERIVi 



VISTA — C. ITOH 




Word Processing Print Quality 



• 18 X 9 dot matrix; suitable for word 
processing • Underlining • proportional 
spacing • right margin justification • serif 
typeface • 50/80 CPS • 91/2" Pin 
Feed/Friction feed • Reverse Platen • 
80/132 columns 



CENTRONICS 737-1 (Parallel) (List $995) $765 

CENTRONICS 737-3 (Serial) (List $1045) $815 



EPSON MX80/MX70 



Low-Priced 
Professional Print Quality 

• 9 X 9 dot fnatrix • Lower case descenders 

• 80 CPS • Bidirectional, Logic seeking • 
40, 66, 80, 132 columns per line • 64 special 
graphic characters: TRS-80 Compatible • 
Forms handling • Multi-pass printing • Ad- 
justable tractors 



EPSON MX80 (List $645) $Call 

EPSON MX 70 Dot graphics, 5x7 matrix (List $450) $Call 



OKIDATA MICROLINE SERIES 





I 
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TRS-80 Graphics Compatibility, 
Friction Feed 




• 9 X 7 dot matrix • 80 CPS • 80, 132 
columns — 64 shapes for charts, graphs & 
diagrams • Double wide characters • 6/8 
lines per Inch • Up to 3 part copy • Friction 
& pinfeed* 200 M character head warranty 

OKIDATA MICROLINE 80 (List $800) $520 

OKIDATA M82 Bidirectional, Forms handling (List $960) $750 

OKIDATA M83 Wide carriage, 9 x 9 dot matrix (List $1 260) $1050 




IDS PAPER TIGERS 

Dot Resolution Graphics, quality print, speed 



• 7 wire printhead (445); 9 wire printhead 
(460) with lower case descenders • Over 
150 CPS • bi-directional, logic seeking 
(460) • 8 character sizes; 80-132 columns 

• Adjustable tractors • High-resolution dot 
graphics • Proportional spacing & text 
justification (460). 

IDS 445G 7 wire printhead, graphics (List $895) $ 750 

IDS 460G 9 wire printhead, graphics (List $1394) $1150 

IDS 560G 9 wire, wide carriage, graphics (List $1794) $1590 



CALL FOR FREE CATALOG 

(800) 854-8275 

CA,AK, HI (714) 630-3322 

At Orange Micro, we try to fit the right printer to your application. 
Call our printer specialists for free consultation. 



Daisy Wheel Letter Quality 



• 25 CPS (Optional 45 CPS) • Typewriter 
quality • Centronics parallel • RS 232 
Serial (Optional) • Proportional spacing • 
Bidirectional • Programmable VFU • Self 
test • Diablo compatible • Friction feed 
(Optional tractors) • 136 printable 
columns. • Manufactured by C. ITOH. 



VISTA V300 (C. ITOH) (List $1895) $ Call 

ANACOM 

Low Cost, High Speed, Wide Carriage 

X 9 dot matrix • Lower case descenders • Wide carriage • 
Adjustable tractors to 16" • 150 CPS, Bidirectional, Logic Seeking 

ANACOM 150 (List $1350) $Call 

ANADEX 

Dot Graphics, Wide Carriage 

• 1 1 X 9 dot matrix; lower case descenders • Dot resolution graphics 

• Bi-directional, logic seeking • Up to 200 CPS • RS 232 Serial & 
Parallel • Forms control • X-ON/X-OFF • Up to 6 part copy. 
ANADEX 9501 (List $1650) $1350 

NEC SPINWRITER 

High Speed Letter Quality 

• 55 CPS • Typewriter quality • Bidirectional • Plotting • pro- 
portional spacing. 

5510-5 RO, Serial, w/tractors (List $2995) $2625 

5530-5 RO, Parallel, w/tractors (List $2970) $2599 




TELEVI DEO CRT'S 

AT DISCOUNT PRICES! 



TVI912C 
TV! 920C 

QUANTITY PRICINO AVAILABLE TV I 950 



} 



Please Call Toll Free 
Prices are too low to 
advertise 



PRINTERS 

MALIBU 165 wide carriage, graphics, letter quality ., (List $2495) $1975 
QUME 5/45 typewriter quality (List $2905) $ 2559 

INTERFACE EQUIPMENT 

CCS APPLE PARALLEL Interface & cable $ 150 1 

APPLE II • EPSON MX80 

parallel Interface board & cable $ 100 I 

SSM AlO BOARD Apple Serial/parallel interface (List $225) $ 175 , 

I MICRGTRGNICSAtariparallel interface $ 89 

I ATARI 850 Interface module, serial/parallel S 199 

TRS-80 CABLES to keyboard or Exp. interface $ Call 

NOVATION D-CAT direct connect modem S Call I 



TELEPHONE ORDERS: Mon.-Fri. 8:30 - 5:00 

The Orange Micro Printer Store (Retail): 

Mon.-Fri. 10:00-6:00, Sat. til 4:00 



|M^ 



Phone orders WELCOME; same 
day shipment. Free use of VISA & 
MASTERCARD. Personal checks 
require 2 weeks to clear. Manu- 
facturer's warranty included on all 
equipment. Prices subject to 
revision. 



Orange 

micro. Inc. 



3150 E. LaPalma, Suitel 
Anaheim, CA 92806 
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PERSONAL 

COMPUTER 

SYSTEMS 
lappkz computer 

* Sales and Service 




APPLE II, 16K, List $1195 $ 989 

32K, List $1395 $1169 

48K 1259 

ATARI® 400™, List $630 
OUR PRICE ONLY $499 

820 PRINTER, List $599.95 $499 

810 DISK DRIVE, List $699.95 $589 

_^^^ ^List$3250 
rtl^ 




ONLY$2799 



• Extended BASIC Language 

• Advance Graphics 

• CRT Built-in Display 

• Magnetic Tape Cartridge for Storage 



CALCULATORS BY 




WAffi HEWLETT 

m:i!M Packard 




HP-41C Calculator, "A Systenn" . . 


$244.95 


HP-32E Scientific w/Statlstics . . . 


$ 53.95 


HP-33C Scientific Programmable . 


. 99.95 


HP-34C Advanced Scientific 




Programmable 


123.95 


HP-37E Business Calculator 


. 58.95 


HP-67 Handheld Fully Advanced 




Programmable Scientific for 




Business £f Engineering 


298.95 


HP-97 Desktop w/Built-in Printer . 


579.95 



COMMODORE PET Call for Prices 

Prices do not include shipping by UPS. All 
prices and offers are subject to change without 
notice. 
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609 Butternut Street 

Syracuse, N.Y. 13208 

(315) 478-6800 
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Photo 2: Rapid assembly of circuit boards demands insulated-wire strapping or chain- 
ing techniques, as demonstrated with the P184 Tefzel Slit-N-Wrap tool. The wide var- 
iety of board pins shown can handle any wiring situation. 



sizes. At least four pin styles and 
several pin insertion tools will be 
needed to assemble a project. Wrap 
posts are 0.025 inches square 
(0.64 mm) and are push-fitted into 
0.042 inch (1.07 mm) holes. TheT-49 
Klip Wrap post has a three-way fork 
(see photo 2) at one end for support 
of discrete components that may be 
snapped in place or soldered. You can 
install this pin with the Vector P156 
insertion tool. For soldered installa- 
tion of discrete components, the T-44 
Miniwrap pin has a small slot at one 
end and is installed with the A13 
hand tool. The K-32 J-pin passes 
through two holes and the short leg is 
bent to the board. Substitute DIP 
sockets can be made using these pins. 
The Vector T46-5-9 pin is one of 
several pins that has a crossbar on the 
shank. The pins are installed with the 
aid of the P205 insertion tool, and 
crossbars are aligned to accept female 
IDC (insulation displacement connec- 
tor) plugs of ribbon cables. The 
T46-4-9 pin is similar in design but 
single-ended, and it passes a card- 
finger pad or power plane to the other 
side of the board. Other single-ended 
board-feed-thru pins include the 
T46-4 and T51 pins. Typical of a 
family of pins having no crossbar, the 
T46-3 double-ended pin is inserted 



with the P133A insertion tool. Use 
these pins when the laterally extend- 
ing crossbar pins create a problem. 
To assemble sockets for small tran- 
sistors or integrated circuits, you can 
use the R31 and R32 socket pins. Use 
the Vector MB45-20 perforated align- 
ment block to back up the board and 
assure perpendicular installation of 
board pins. Photo 2 shows useful pin 
styles and a sample Tefzel-wire 
chained connection. 

Although the use of Slit-N-Wrap 
chaining tools reduces time spent 
forming the wrapped connections, it 
can be tedious to wire-wrap a circuit 
that includes hundreds of connec- 
tions. Much of the time is spent refer- 
ring to the schematic and plugboard 
diagrams, locating the pins on the cir- 
cuit board, forming and routing 
wires, and correcting wiring errors. A 
particular circuit board may have 
markings (eg: socket pin numbers) 
that can be helpful in wrapping your 
circuit, but these marks are quickly 
obscured on a crowded board with 
hundreds of closely spaced wrap 
posts. Correcting wiring errors can be 
time consuming, as the wire in ques- 
tion is often buried under several 
layers of wires. Make sure that you 
are properly oriented when you make 
the connections: it will reduce the 
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C#Pascal 

Efficiency^Portability 
Flexibility^Strong "^ping 

Now you don't have to compromise! 

Whitesmiths Ltd. now offers portable language development systems for four 
families of computers. Approximately one thousand installations use our 
software. 

We support complete versions of both C and Pascal, as compilers and cross- 
compilers. You get C automatically when you license Pascal, and you get 
native support with each cross-compiler. Test the software on your VAX 
before burning PROMs for your 68000 or 8080. 

Whitesmiths Ltd. offers a variety of licensing arrangements, the simplest 
being a binary license for use on a single CPU. The fiill source code is avail- 
able with internal documentation. Maintenance, training and sublicensing 
rights may also be obtained. 

Call or write for more information. 



Source 

Operating 

Systems 


8080/Z80 


Target N 

LSI-ll /PDP-11 


lachines 

VAX-11 


M68000 


1 


8080/Z80 
CP/M 


C: $630 ' 
Pascal: $880 


« 


* 


* 




LSI-11 /PDP-11: 
Idris, Unix, RT11, 
RSX-ll/M, 
RSTS/E,IAS 


C: $1130 
Pascal: $1380 


C; $630 
Pascal: $880 


* 


C: $1130 
Pascal: $1380 


VAX-11 

Unix/V32 

VMS 


C: $1130 
Pascal: $1380 


# 


C: $630 
Pascal: $880 


C: $1130 
Pascal: $1380 


1 


M68000 
VERSAdos 


* 


* 


* 


0: $630 
Pascal: $880 


1 


^^^^^^^^^^^^^^^^^^^^M 



Idris is a trademark of Whitesmiths, Ltd. M Unix is a trademark of Bell Laboratories B CP/M is a trademark of Digital Research Company ■ VMS, 
RSX'll/M, RSTS/E, LSl-Il, VAX, are trademarks of Digital Equipment Corporation I VERSAdos is a trademark of Motorola Corporation 



* Special Order 



Protect .your software 
^"TT Tl investment. #1 y 1 

Wnitesmiths, Ltd 

EO.Box 1132 Ansonia Station New York, NX10023 
(212) 7994200 
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Photo 3: y4 D/P (dual in-line package) patchboard or breadboard, such as the Vector 
5lX patchboard, is indispensable to circuit development. This patchboard is top and 
bottom wirable and can be easily linked to a computer with an IDC ribbon cable. 



amount of time devoted to the wiring 
operation. 

To install a chained wire-wrap run 
correctly, push short lengths of in- 
sulation over each post as you iden- 
tify it, then select the best route for 
the run. You should begin at the end 
that allows easy removal of the first 
wire anchor with a chisel knife. 
Remove the markers as you proceed, 
taking care to insert the tool on the 
marked pin. Check the completed 
wire run for errors before you pro- 
ceed. 

Avoid taut wire runs that can result 
in wire breakage or bent wrap posts. 
When removing the tool from a wrap 
post, use the tip of the wrapping tool 
or the wire-forming tool to mold the 
wire to the board. An excellent wire- 
forming tool can be made from the 
wooden handle of an artist's paint 
brush. Sharpen one end in a pencil 
sharpener and fashion a screwdriver 
blade at the other end. Use both the 
wrapping and the wire-forming tools 
as you form and route wire to the 
next wrap post. To reduce crosstalk, 
avoid bundling wire runs, and 
approach or pass the wire between 
socket pins perpendicular to the plane 
of the pin rows. To begin the next 
wrap, use the forming tool to press 
the wire to the board: do this slowly. 



using no down-pressure on the first 
turn. If you use the P180 wrapping 
tool, start the wrap slightly above an 
etched plane. Wire breakage rarely 
occurs, but it is usually the result of a 
sudden start on a taut wire. 

Pencil Wiring 

When you assemble a board that 
uses solder-tail (low-profile) DIP 
sockets, use the pencil wiring tech- 
nique. After you chain-wrap the inter- 
connections, solder the looped turns 
with a soldering pencil heated to a 
temperature of 750 degrees F. The 
heat melts the nylon-polyurethane in- 
sulation, which allows the solder to 
bond the connection. The Vector 
P178-1 wiring pencil is supplied with 
#36 gauge solder-thru wire, but 
spools of #32 gauge solder-thru wire 
and #30 gauge bare wire can also be 
used. 

Orbit the tip of the wiring pencil 
around the terminal or socket pin, 
placing the loops of wire somewhat 
above the board surface. Due to the 
additional soldering time required to 
melt the wire insulation, you should 
use soldering heatsinks to protect 
delicate components. If this is not 
possible, tin a portion of the wire 
before you form the loops (this pre- 
melts the insulation). You can obtain 



a satisfactory connection by solder- 
wetting the loops on one side of the 
terminal or component post: this 
reduces soldering time. 

You can use the Vector P179WS 
series of plastic wire spacers to route 
the wire neatly. The wire spacers are 
push-fitted into the board and have a 
number of wire-retaining slots top- 
side. Low-impedance ground circuits 
may be obtained by running a second 
or third wire parallel to the first run, 
or you can pencil-wire the ground bus 
with Vector W30-4 #30 gauge tinned 
bare wire. Install discrete components 
on the T42-1 micro-clips or flea clips. 

DIP Patchboard 

The DIP patchboard or breadboard 
is a necessity for developing and ver- 
ifying circuit designs. The bread- 
board includes strips and banks of tie 
points that accept DIP devices, 
jumper wires, and component leads. 
Photo 3 shows a Vector 51X DIP 
patchboard that, with the addition of 
an IDC 40-conductor ribbon cable, is 
modified to link up with a TRS-80 
computer. Model 51X-GP is similar, 
but the supporting board has a 
ground plane. To make a large patch- 
board, you can install four 51X-GP-2 
assemblies in the 43X-4 Multi-Conn 
chassis. A patchboard (including 
plugboards) can be assembled on any 
p-pattem board by inserting the large 
T66-96 Klip-Bloks, the T45-48 Klip- 
Bus, and similar components in any 
pattern. These unique systems can be 
wired from either side of the board. 
Wrap posts pass directly through the 
tie points to the other side. 

A good ground system on the 
patchboard is imperative. Push long 
wrap posts through all device ground 
points and chain-wrap the pins on the 
bottom side to form a ground grid. 
Bypass the supply line with a 100 ^F 
electrolytic capacitor and a 1.0 /iF 
tantalum capacitor, and bypass the 
supply pins of all monostables and 
flip-flops with a 0.1 /iF disk capacitor 
to ground. One bypass capacitor for 
every pair of DIP packages should 
suffice for other devices. Use short 
jumper wires and keep the wires 
separated. You can measure the cur- 
rent drain of the patchboard with a 
meter, but be sure to short out or 
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Let the chips fall where they may. These two book 
BASIC assure comprehension and competence. 



by Richard Mateosian teaches interactive game design 
and BASIC programming through thorough analysis of 
eight different kinds of computer games. Programs are 
presented in Microsoft BASIC with versions for 
PET/CBM, TRS-80 and APPLE 11. 
350 pp., 120 illustr., Ref. B245, $13.95 

by I. P. Lamoitier provides the surest way of learning 
BASIC— actual practice. Graduated exercises, each 
containing a detailed explanation, flowchart and 
sample run, develop skill and competence rapidly. 
Applications include mathematics, business, opera- 
tions research, statistics and more. 
256 pp., 194 illustr., Ref. B250, $12.95 

Get in gear and accelerate your programming 
productivity with Pascal's power. 

by RodnayZaks is a simple yet comprehensive guide to 
standard and UCSD Pascals: step-by-step presentation 
with exercises for beginners, complex concepts and 
extensive appendices for experienced programmers. 
An indispensable book for everyone who wants to 
learn Pascal programming, 
320 pp., 100 illustr., Ref. P310, $14.€ 



rill 

by Jacques Tiberghien is an easy-to-read, easy-to-use 
dictionary containing all the features for most existing 
versions of Pascal (Standard, Jensen-Wirth, OMSI, 
UCSD, HP1000, Pascal/Z). Over 180 entries, arranged 
alphabetically; each includes definition, description, 
syntax diagram, details of implementation, variations 
and examples. The perfect reference tool for any 
Pascal user 
500 pp., 150 illustr., Ref. P320, $14.95 



ists and engineers involved in significant work^ 
have been delayed by having to reinvent algorithms for 
a new computer language. No more. 



by Alan Miller is a comprehensive collection of 
frequently used algorithms for scientific and technical 
applications programmed in PASCAL. This time saving 
book includes programs for curve fitting, fast Fourier 
transform, approximations, random number genera- 
tion, integrals, statistical techniques and more. 
250 pp., 80 illustr., Ref. P340 D $16.95 paper, D $25.00 cloth 



YOUR FIRST COMPUTER by Rodnay Zaks 
280 pp., 150 illustr,, 2nd Edition, Ref. C200A, $7.95 

MICROPROCESSORS: FROM CHIPS 
TO SYSTEMS by Rodnay Zaks 
420 pp., 250 illustr., 3rd Edition, Ref. C201, $12.95 

MICROPROCESSOR INTERFACING 
TECHNIQUES by Rodnay Zaks & Austin Lesea 
464 pp., 400 illustr., 3rd Edition, Ref. C207, $15.95 

PROGRAMMING THE 6502 by Rodnay Zaks 
392 pp., 160 illustr., 3rd Edition, Ref. C202, $12.95 

6502 APPLICATIONS by Rodnay Zaks 
288 pp., 207 illustr., Ref. D302, $1-2.95 

6502 GAMES by Rodnay Zaks 
304 pp., 140 illustr., Ref. G402, $12.95 

PROGRAMMING THE Z80 by Rodnay Zaks 
620 pp., 200 illustr., 2nd Edition, Ref. C280, $14.95 

PROGRAMMING THE Z8000 

by Richard Mateosian 

312 pp., 124 illlustr., Ref. C281, $15.95 

THE CP/M HANDBOOK (With MP/M) 

by Rodnay Zaks 

336 pp., 100 illustr., Ref. C300, $14.95 




MAIL TO: 
SYBEX DEPT. B51 

2344 SIXTH STREET 
BERKELEY, CA 94710 
PHONE ORDERS: 
NSIDE CA 415/848-8233 
FREE OUTSIDE CA 800-227-2346 



NAME 

ADDRESS. 
CITY 



n SEND ME YOUR FREE CATALOG 



STATE, 



ZIP 



or at honk an 



ADD n$1.50/book 
(CA add tax) Total 

CARD NO 

SIGNATURE 



UPS or D75<t/book 4th class mail or D$8/book overseas airmail 

Arnt. Enclosed OR CHARGE MY DVISA DMC DAM EX. 

EXP. 



DATE_ 



^,,^<ctlSTATE-OF-THE-ART 
^3^ SS16K/IEEE 
16K STATIC RAM BOARD 

0NLyM7935 

Expand your system beyond 
64K — add universal bank 
select option for only $20. 00 




ilnfiniMiUiirfitniinSkiTirrirrrirMftf 
New: SS16KAEEE RAM 

It's eveiything you need in a 16K static RAM board 
— at the lowst price you've ever seen. The 
SS16K/IEEE comes with all the high performance 
features listed below; And unlike obsolete-design 
RAM's (without bank select) you can add-on our 
universal software bank-selector system anytime, 
now just $20.00. This makes the SS16K/IEEE capa- 
ble of addressing 2,048 different banks. You can add 
memory beyond the 64K limit. You can expand to a 
multi-terminal system. 
FEATURES OF SS16K/IEEE : 

• Low-power 2114's 

• All inputs and outputs meet the proposed IEEE 
standards for the SlOO bus. 

• 4.0 MHz operation. 

• Schmitt trigger buffer on all signals for maximum 
noise reduction. 

• Addressable on 16K boundaries, 0-64K, dip switch 
selectable. 

• Phantom option, dip switch selectable. 

• PWR/MWRITE option, dip switch selectable. 

• Glass epoxy PC board with gold-plated contacts 
and double-sided solder mask. 

• Fully socketed. 

• Four separate regulators, for maximum stability. 
WITH BANK SELECT OPTION (now just S20.00) 
YOU ADD THIS: 

• Software bank selector featuring a universal 
decoder works with Cromenco, Alpha Micro, 
Netronics, most other systems, or your design. 
On-board dip switches: Bank Select Enable, Reset 
Enable, Reset Disable, Port Address, Port Data. 

• LED Indicator to display status. 

10-DAY MONEY-BACK TRIAL: Ity a fully wired 
and tested board for 10 days —then either keep 
It, return It for kit, or simply return it In working 
condition. 



Continentnl USA Credit Card Buyers Outside Connecticut: 

TO ORDER CALL TOLL FREE 800-243-7428 

From Connecticut or For Assistance; 
(203) 354-9375 

Please send the items checked below: 
SS16K/IEEE without bank select: 

D Kit $179.95*! 

D Fully assembled, wire & tested $199.95* 

SS16K/IEEE with bank select: 

D Kit $199.95* 

D Fully assembled, wired & tested $129.95* 

n SS16K/IEEE bank select option $20.00* 

*P]us $2 posfOHfi ir insurance (S5.00 Canada). Canneclicu! resi- 
denls add sains tax. 

Total enclosed: S 

D Personal Check D Money Order or Cashier's Check ' 

□ VISA n Master Card (Bank No. ) I 



_ Exp. Date . 



Signature . 
Print 

Name 



City _ 
State , 



-Zip . 



i^NETRONICS R&D Ltd. 

«m« 333 Litchfield Road. New IVlllford, CT 06776 

"■■■■•■■■■■■■•■■■■■■■■■■■■■■■■■■■■■■■■■I 
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Photo 4: Low-cost open-frame S-100 bus mainframe uses a Vector 8803 motherboard 
and T169 T-struts. 5-100 prototyping boards include the model 8800V in the main- 
frame, an 8804 Any-Dip board (right), and the 8802 pad board (left). Shown in the 
foreground (left to right) are the R681-2 plugboard receptacle, KS2-40 female IDC con- 
nector, and T169 T-strut. The power supply (rear) bolts to T-struts supporting the 
S-100 motherboard. 



remove the meter when you run 
operating tests. 

Plugboard Proto Systems 

Plugboard systems for the stand- 
alone microcomputer or for expan- 
sion of an existing system are easily 
assembled at low cost using Vector 
card-cage components. You can then 
add card receptacles to these open- 
frame systems when needed. 

An inexpensive S-100-bus system 
can be built using the components 
shown in photo 4, based on the Vec- 
tor 8803 motherboard. The board 
accepts eleven Vector RS681-2 card 
receptacles that are easily soldered to 
the hot-tinned solder-masked board. 
A portion of the board includes 
printed-circuit traces for installation 
of either active or passive bus ter- 
minations. 

Install the S-100 motherboard on a 
pair of Vector T169 T-struts (see 
photo 4) using the insulating spacers 
that are supplied, and secure it with 
SC4-28 hex-head screws (these slide 
into the strut). The BR27D card 
guides are mounted on the mother- 
board, on a length of B63-240 
punched mounting plates. There is 



ample room to the rear for installa- 
tion of an S-100 mainframe power 
supply for the stand-alone system. 
The 8803 motherboard mounts 
directly on the T-struts of the Vector 
Pak VPl and VP2 deluxe table-top 
microcomputer cabinets. These 
cabinets include card guides and a 
mounting plate for the power supply. 
For prototyping or the assembly of 
system components, select from plug- 
boards optimized for wire-wrapping 
or soldered-wiring techniques. The 
Vector model 8800V microprocessor 
board has a number of wide vertical 
bus bars on both sides that form the 
ground and supply planes. The con- 
necting zig-zag buses between the 
bars accept board feed-thru pins. The 
supplied heatsink mounts on either 
end of the board which supports two 
on-card voltage regulators, one of 
which is prewired to the power plane. 
Device sockets are mounted verti- 
cally, in four rows and twelve 
columns, with labeled pin numbers. 
A connector for IDC ribbon cable 
may be installed at either end of the 
board. The Vector 8804 Any-Dip 
board (which is similar to the 8800V 
model in many respects) accepts 

Circle 256 on Inquiry card. ^-^ 




wife. 



WHY SETTLE FOR A 68000 BASED microCOMPUTER 
WHEN YOU CAN HAVE OUR 68K" MINICOMPUTER ? 



FEATURES: 



8 MHz 68000 CPU 



^ Attend the eSK SEMINAR: 

our experts will field your 68K questions and discuss: 



Virtual memory to 4 billion bytes 
6809 peripheral processor 
Multi-user/multi-tasking memory management 
Each RAM board accomodates 2 megabytes 
High-speed DMA for universal hard disk interface 
6 RS-232 and 4 8-bit I/O ports standard ' 
Dual 8" quad-density floppys 



Extensive error checking and recovery 



from 



MicroDaSys 



Dept. 5B, P.O.Box 36051 
Los Angeles, CA. 90036 
(213)731-0876 



C5r 68000 architecture 

ccsT 68K MiniFrame architecture 

ccST 68K hardware interface 

ccsr MiniFrame programming 

CC5F $85 registration fee includes all-day seminar, 
lunch, and take-home documentation . 

CCST in Los Angeles / select June 6 7 8 9 10^ 

/Please call or write for 68K > 

MiniFrame information and ^^ 

the complete 1981 y 

seminar schedule. . 




k^a; 



GUARANTEED RELIABLE 
FOR 2 FULL YEARS. 



Unprecedented product reliability deserves an 
unprecedented warranty. IMS International 
provides its dealers with both. 

Our commitment is real. 

We are so confident that our products are the 
industry standard in reliability, we stand behind 
them for two full years from date-of-sale to the 
end user. All IMS manufactured products are 
covered. 

The success of our dealers will insure our 
continued growth. That's why IMS International 



is committed to providing every IMS dealer with 
these distinct advantages in today's marketplace: 

• 2 year warranty 

• Low retail cost 

• Best margins in the industry 

• Protected territories 

• Full factory technical support 

• Complete system delivery in 30 days 

• Comprehensive advertising and promotional 
support 

For more information about IMS International's 
"Reliables" and our unique dealer plan, call 
714/978-6966 or write us: 

2800 Lockheed Way 

Carson City, NV 89701 

PNTERNATiONAL Telex: 910-395-6051 
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Circle 191 on inquiry card. 



circle 98 on Inquiry card. 




Photo 5: A system bus with fewer than one hundred lines can also be assembled using 
standard Vector components. The seventy -twoAine combination system pictured here is 
a typical example. Primary components include the R636-1 receptacles, a 3677-7 
clearance ground-plane board on the wire-wrapped backplane, and a Vector 8004 Circ- 
board in the patchboard area. Plugboards include the model 4066-1 ground-plane board 
(top left) and the 4493 Any-Dip board with opposing power and ground planes. The 
system is powered by a Jameco model JE200 power supply. 



sockets horizontally, in seven rows 
and ten columns, and its IDC cable 
connector resides anywhere along the 
top edge of the card. With sockets 
parallel to the card-finger array, this 
board allows easy wiring of card 
buffers and memory arrays. 

You can choose from four S-100 
plugboards that tend to favor point- 
to-point soldered wiring. The Vector 
8801-1 plugboard has no circuit traces 
apart from card fingers. Sockets and 
connectors mount in any position, 
and you can use Vector T107 
punched bus strips to assemble low- 
impedance ground and supply buses. 
The double-sided 8801 plugboard has 
one tinned pad per hole that serves as 
a solderable anchor point for sockets, 
component wire leads, etc. The 
double-sided 8802-1 board is similar, 
but has two holes per pad and ver- 
tically mounted sockets. The Vector 
8802 board also has two holes per 
pad, but the holes are plated through 
to the opposing pad. This unique 
board favors rapid and reliable an- 
choring of components, and with 
minimal risk of pad lifting. 

You may find it advantageous to 



use this prototyping system with a 
smaller user-defined system bus. 
Lines from the TRS-80 forty-line bus 
can be assigned so that you can place 
ground lines that alternate between 
signal lines, while retaining the same 
assignment for normal S-100 bus 
power-supply lines. Connect the 
ground on the plugboard, leaving the 
backplane unaltered. The resulting 
ground lines shield the signal lines. 
One prototyping sytem may then 
serve both the S-100 bus and the 
foreign bus if you are careful not to 
plug incompatible cards in simul- 
taneously. The large S-100 boards 
generally provide more board space 
per dollar than small cards, but pack- 
ing a number of smaller system 
modules on one S-100 card tends to 
complicate system documentation. 

Plugboard systems with a user- 
defined system bus are easily 
assembled at low cost and in a man- 
ner similar to the assembly of the 
S-100 system. The system shown in 
photo 5 uses the R636-1 plugboard 
receptacle with seventy-two (36/72) 
contacts and mating BR27-1 card 
guides. Receptacle wrap posts pass 



Z8OO0I 



MICRO PRICE for MINI POWER 

MICRO-MINr" matches Series I by IBM 

DELIVERING CURRENT ORDERS 

You cannot buy a more powerful micro: 

• Power: 1 to 32 independent users 

• Memory: directly addresses to 16 Meg! 

• Mapping: efficient memory management 

• Disk: 2M to more than 250M 

• Speed: throughput 10 times Z80 

• Files: simultaneous access 

• Communication: inter-user via terminals 

• Security: all files password protected 

• Options: expandable in the field 

• Bus: Intel Multibus'" compatible 

• Languages: Pascal, basic. COBOL. Fortran 

SYSTEM I $3509 

Z8001 CPU board with on-board ROM monitor 
32K dynamic RAM 

I/O board: 8 serial ports 

Backplane: 15-slots, Multibus'" compatible 

Case: switching power, fans, cage, fixtures 

SYSTEM II $6659 

Z8001 CPU with memory management circuitry 
64K dynamic RAM 
I/O board: 8 serial ports 
FDC board: for 4 floppies, sgl/dbl density 
ZMOS: multi-user/-tasking operating system 
Back plane: 15-slots, Multibus'" compatible 
Case: switching power, fans, cage, fixtures 
Disks: dual floppies (ss: sgl/dbl density) 
CRT: Dialogue 80'" interactive/edit terminal 
Call for further system specifications. 




AMPEX Dialogue 80'" 

Dialogue 80'" fully-featured video terminal: 

• Full ASCII with numeric and edit keypads 

• Elegant case with detachable keyboard 

• Display 24 lines with 25th status line 

• 20 user programmable function keys 

• 2 pages display memory (4 optional) 

• 11 graphics and 21 control codes 

• 10 modes including block, protect, program 

• Transparent mode displays control codes 

Dialogue 80'" $1045 

Dialogue 80'" with phone coupler 1194 

Applications: word processing, data entry, interac- 
tive programming, data base inquiry/response/ 
update, transaction processing, whether on-site 
or remote. For our system or for yours, this inter- 
active terminal is the perfect match. 



Prices: Prepaid or Purchase Order Net 10. 
Prices subject to change without notice. 
Warranty: 120 day minimum oh all systems. 
Interfacing cables free with all systems. 
10% down fixes price, guarantees priority. 
MasterCard and VISA cards accepted. 



(312) 684-3183 



WCOMPUTEX 

^k \ MICROCOMPUTER SYSTEMS X 
\ \ 5710 Drexel, Chicago, IL 60637 
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MICROMAIL HAS WHAT 
YOUR SYSTEM NEEDS. 




DIABLO 



630 



The Diablo Model 630 Is a reliable, high quality, full- 
character serial printer for anyone who Is seeking superior 
print quality at a low cost This Is the first Diablo printer to 
offer complete interchangeabillty between metal and 
plastic print wheels. And the sophisticated and discerning 
user does not sacrifice print quality to obtain this versatility. 
Every aspect of the Diablo 630 design has been focused on 
maintaining outstanding print quality. Terminals also 
have sell-test, extensive internal diagnostics and 
automatic bidirectional printing. 

$1,999.00 

with Adjustable Forms Tractor add S200.00 



ANADEX 



DP-9SOO/9S01 



The Anadex Models DP-9500 and DP-9501 Alphanumeric 
Line Printers aie designed for all printer applications, 
including those requiring high density graphics. Standard 
features include three standard interfaces (RS 232C, Cen- 
tronics Parallel, and Current Loop), software selectable 
print sizes including compressed and expanded print, 
heavy-duty nine-wire prlnthead (permits true underlining 
and descending lower case letters), and fast bi-directional 
printing. The model 9501 offers slightly higher graphics 
resolution and a slightly slower print speed than the model 

$1,299.00 




TEXAS INSTRUMENTS 

Fast, relfable. and widely supported, the T.I. 810 
has proven itself to be a solid printer for business 
or industry. ^.^CC 



$1,549.00 



810/2 

(includes upper/lower case 
option) 

8io/2vrc/cp 

(includes u/1 case, forms 
control & compressed print) 

Prices good through June 15, 1981 



$1,679.00 



PRINTERS 



C.R.T.'S 



ANADEX 



TeleVldeo 



DP9000 $U99 

DP-9001 $U99 

Just like the 9500/9501 but 5 
inches narrower. Uses paper 
up to 9.5 inches wide. 



DIABLO 



912C $ 699 

920C $ 749 

950 $ 995 

NEW1 Features a detachable 
keyboard & programmable 
function keys. 



1640RO $2469 

Uses plastic dalsywheels, 
prints up to 45 c.p.s. 

1650RO $2799 

Uses metal dalsywheels, prints 
up to 40 c.p.s. 



SOROC 



iai20 $ 689 

iai40 $1099 

iai35 $ 849 

NEW1 Microprocessor 
controlled, programmable 
function keys. 



NEC 



c.rroH 



$2595 



High Quality. 55 c.p.s. 

5510 

Serial Interface 

5530 $2595 

Parallel Interface 



CITIOO 
DEC 



$1625 



VT-lOO 



$1650 



TELEPRINTERS 
DEC 

LA34 $ 969 

Dot-matrix, 30 c.p.L Adjustable 
character sizes & line spacing. 

LA34AA $1099 

Includes programmable forms 
length control. 

TELETYPE 

43 $999 

Very reliable 30 cp.s. 
teleprinter. Ideal for use with 
300-baud acoustic couplers or 
modems. 

DIABLO 

1640KSR $2699 

Uses plastic dalsywheels, 
prints up to 45 c.p.s. 

1650KSR $2799 

Uses metal daisywheeJs, prints 
up to 40 c.p.s. 



NEC and DIABLO prices include forms tractor. 



To Order: Send check to MICROMAEL, P.O. Box 3297, Santa Ana, CA 92703. Personal or company checks 
require two weeks to clear. Visa/MasterCard accepted. COD. requires a 15% deposit. Handling: Add 3% to 
orders less than S750. 2% to orders S751 - S2,000, 1% to orders over S2,000. NOTE: Handling charges are 
waived on orders prepaid in advance by check. Shipping: We ship FREIGHT COLLECT via UPS or Motor 
Freight. Air and Express delivery is available. 



cMJCRQIVIfliL.; 



P.O. Box 3297 
Santa Ana, CA 92703 
Phone: 714/731-4338 
TWX: 910 5951146 



through a length of 3677-7 clearance 
ground-plane board supporting pin 
rows so that you can plug in an IDC 
ribbon cable. To create a work area 
for a patchboard or other circuit, you 
can add a Vector 8004 Circboard with 
clearance ground plane, as shown. 
Alternatively, you can install the 
8002 Circboard with interleaved 
buses for wire wrapping, the 8801 
Circboard with buses and three-hole 
pads for any wiring method, or the 
8803 pad-per-hole Circboard. A 
Jameco JE200 5 V, 1 A power supply 
fits the system neatly and powers the 
combination proto system. Plug- 
boards that mate with this system in- 
clude the Vector 4493 Any-Dip series 
and the 4066 series boards. 

A system with a fifty-six-line bus 
can be assembled with the R656 plug- 
board receptacle and the Vector 4610 
series plugboards. If you use the 
R644-3 receptacle with forty-four bus 
lines, you can choose from numerous 
plugboards in the Vector 4412, 3662, 
3682, and 4494 board series. The 4609 
plugboard can be adapted to the ex- 
ternal bus system of the Apple II, 
PET, or Super-KIM machines, either 
as an open frame set-up or installed in 
a Vector card cage using the standard 
mounting hardware. 

Give early consideration to the in- 
stallation of ribbon cable links. IDC 
cables are readily available, and they 
come assembled in assorted lengths 
and a number of lines. You can also 
use Vector KS2-20 or KS2-40 female 
IDC plugs to assemble your own 
cables. The plugs mate with two rows 
of T49-5-2 wrap posts installed on 
p-pattem board. Use the P187 univer- 
sal IDC fixture or its equivalent to 
press-fit the IDC connector to KW2- 
20-type twenty-line ribbon cable (use 
two lengths side by side on the 
KS2-40 connector). The IDC cable 
can be used for the links between the 
computer and proto-system, between 
plugboards, and to peripherals. You 
can also use the DIP-plug ribbon 
cable with male headers that fit stan- 
dard DIP sockets of most sizes. It is 
best to use pre-assembled DIP cable. 
The Vector DIP interconnects are 
available in lengths of 12 inches 
(304 mm) and 24 inches (608 mm), 
and as single- or double-ended cables 
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Wild Hare Software Systems 
Multiply the Capabilities of 
Data GeneraPs 



RDOS 
INFOS 
ICOS 
DOS 



Wild Hare gives Data General ^ 

users a choice when upgrading 

to a multi-user environment and 

eliminates the need to use AOS. 

Wild Hare makes it easy for you. It creates 

a true multi-lingual, multi-user environment for 

your current system. No user software modifications 

are necessary. There is no need to install a new 

operating system. And, no expensive hardware upgrade is 

required. 

Features 

• Each user is totally independent of all other users. 

• Each user may run all standard Data General software. 

• Each user may independently edit, compile, execute and debug 
programs written in any language supported by RDOS, INFOS®, 
ICOS and DOS. 

• Standard languages supported include: Fortran IV, Fortran V, 
COBOL, ALGOL, RPG, DG/L^^ BASIC, PASCAL, MAC, etc. 

• All NOVA^s® and ECLIPSE s® are supported. 

• Wild Hare guarantees its software systems on a money back basis. 

wild Hares Software 
Gives Data General Users 
A Choice! 



HARE 



NOVA ■ . LCLIPSE. " and INFOS' ,are registered trademarks of Data General Corporation. 



go 

_m 

RO. Box 3581 .Boulder, Colorado 80307 
(303) 494 0221 



Circle 435 on inquiry card. 
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1S€:IHP1RI>SID€ 



6 South St.,Milford, NH 03055 (603)673-5144 
TOLL FREE OUT-OF^TATE 1 ^B0O25&-1 790 





COLOR COMPUTER 
16K $399 



POCKET 
COMPUTER 
WITH INTERFACE 



$259. 




MODEL III 
48K $999 



TRS-80 COMPUTERS 



Mod 1. 64KRAM (#26-4002) $3499.00 

Mod III. 16K RAM (#26-i062) $919.00 

Mod III, 48K RAM (#26-i062 + ) $999.00 

Pocket Compw/lnter (#26-3501 + ) $259.00 



Color Comp, 4K RAM (#26-300i) $359.00 

Color Comp, 16K RAM (#26-3001+) . . .$399.00 
Color Comp, Ext BASIC (#26-3002) .... $529.00 



MODEL I DISK DRIVES 



HARDSIDE 40-track Dr(#7-40) $319.00 

PERCOM TFD-40 Dr (#7-99) $379.00 

PERCOM TFD-100 Dr (#7-100-1) $399.00 

HARDSIDE 80-track Dr (#7-80) $449.00 

PERCOM Dual TFD-1 00 Dr (#7-100-2) . . $799.00 



PERCOM Data Sep (#7-03) $29.95 

PERCOM DoiJbler(#7-07) $199.95 

HARDSIDE Ext Cable (#7-02) $15.95 

HARDSIDE 2-Dr Cable (#7-04) $29.00 

HARDSIDE 4-Dr Cable (#7-05) $39.00 



MODEL I PERIPHERALS 



COMM-80 Inter! (#4-80) $159.00 

CHATTERBOX Inter! (#4-8i) $239.00 

DISK-80 Interf. 32K RAM (#4-82) .... $339.00 
DISK-80 Interf, 32K RAM (#4-83). . . . $369.00 

BUSY BOX lnter1(#4-oi) $89.95 

LYNX Communications Inter! (#19-80) . $229.00 
RS Expan Interf 32K RAM(#26-ii40-32) $389.00 
16K Memory Kit TRS-keypad(#5-i 102-1) $49.00 
16K Memory Kit, TRS-lnterf (#5-1102) . .$49.00 



Dual Joysticks for Color Comp (#26-3008)$24.95 
VISTA Model II 8" Disk Dr 1 (#7-4001). $939.00 
VISTA Model II 8" Disk Dr 3 (#7-4002) $1795.00 



0RCHESTRA-80(#i5-03) $79.95 

Upper/Lower Mod Kit (#15-02) $24.95 

CPU Speed-up Mod kit(#i5-04) $45.00 

Video Reverse Mod kit (#15-05) $23.95 

2-port TRS-BUS Ext (#15-12) $29.95 

3-pon TRS-BUS Ext (#15-13) $39.95 

TRS-80 Model I Dust Cover Set (ii6-oi) .. $7.95 
TRS-80 Model I Carrying Case(ii7-2oi)$1 09.00 
TRS-80 Monitor Carrying Case (#17-202) $84.00 



CTR-80A Cass Recorder & Cable(#26-i206)$59.95 
TRS-80 Model III Dust Cover (#i6-05) ■ ■ • $7.95 



TERMS: Prices and specifications are subject to change. HARDSIDE accepts VISA & MASTERCARD. 
Certified checlts and Money Orders; Personal checi^s accepted (tai(es 3 weeits to clear). l-IARDSiDE Pays 
all shipping charges (within the 4S states) on ali PREPAID orders OVER $100.00. On all orders under $100 
a $2.50 handling charge must be added. COD orders accepted (orders over $250 require 25% deposit) 
there Is a $5.00 handling charge. UPS Blue Label, and Air Freight available at extra cost. TRS-80 is a 
trademarl^ of Tandy Corp. 



that fit 
sockets. 



14-, 16-, or 24-pin DIP 



Bus Terminations 

With the aid of a short backplane 
and short connecting cable to the 
computer, the plugboard system can 
usually operate without bus line ter- 
minations. However, line termina- 
tions reduce line impedances, thereby 
reducing noise and crosstalk. The line 
termination consists of pull-up 
resistors that are placed at one end of 
the backplane and connected from 
each signal line to a noiseless 
regulated-voltage source of 2.6 V to 
5.0 V. 

The active line termination of the 
8803 motherboard is made up of 
270-ohm resistors connected to the 
2.6 V source. On a pull-down to logic 
level (approximately 0.4 V), the line 
termination current is (2.6 — 
0.4)/270 (approximately 8 mA), 
which can be easily handled by stan- 
dard TTL devices. More than likely, 
the line drivers of your computer con- 
sist of 74LS devices which can drive 
(sink) 8 mA. This leaves no reserve 
drive for gates sensing the line, and 
for this reason you should push-fit 
the termination resistors on T49 Klip 
Wrap posts instead of soldering so 
that you can experiment with lower 
line-termination currents. 

You can conserve supply current 
by using active line terminations. To 
obtain line-termination currents of 
approximately 4, 2, and 1 mA, use 
560-ohm, 1100-ohm, and 2200-ohm 
resistors, respectively. For a smaller 
system, you can pull up the lines to 
the 5 V source and compute the ter- 
mination current based on 5 V. 

Plugboard Assembly and Test 

Check for errors in the schematic 
diagram of the circuit, especially in 
the labeling of device-pin numbers. A 
pair of diagram sheets are supplied 
with the Vector plugboards so that 
you can determine the component 
and wiring placement for both sides 
of the board before you begin actual 
construction. Both sheets should be 
thoroughly labeled, especially with 
regard to each of the card fingers con- 
nected to the system bus. Observe 
how the data and address lines are 
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Circle 417 on inquiry card. 



:3i^< .tnr'' 'ij^^^! ' WiiiVr '^^M'^" '***- - '^"4^' 




JM A-:V$V 



■ MiPt':- 



is born. 




MeetMelanie. Shewasa data- 
handling novice until she met 
DataStar Now, shes a star. Her 
revolutionary new system has 
taken her into a new dimension 
— and left all her old file cabinets, 
folders and paper forms behind. 

Melanies learning fast. She 
lets her DataStar do it all, up 
on the screen, from creating forms 
to fast accurate entry and retrieval. 
And when Melanie uses DataStar 
with MicroPro's other programs. 



WordStar^ and SuperSort,™ 
she's a whiz at a lot more than data. 
Melanie can enter her data. . . 
merge, select and rearrange it... 
and then produce "personalized" 
mailings. 

Discover what Melanie has. 
DataStar: the microworld's most 
comprehensive data entry, 
updating and retrieval system. 
Send for a free copy of our 
DataStar demonstration booklet 
by calling (415) 457-8990. Or 



visit your nearby 
authorized dealer. 
Remember, when 
you're the star, 
we're the star. 



•Runs on mosi Z80/8080/8085 microcomputers with CP/M (TM of Digital Research); 48K: and terminal with 
addressable cursor. 

Circle 249 on inquiry card. 



INTERNATIONAL CX)RPORATON 

MicroPro International Corporation 
1299 4th Street, San Ralael, CA 94901 
[415] 457-8990 TELEX 340388 
Sold through authorized dealers and 
distributors only OEM inquiries invited 

The Star Maker 
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S^^m 



ti^ 



CPU's & 

SUPPORT 

CHIPS 



- 5.95 

- 1295 

- 13,95 

- 3.95 

- 2,50 

- 2.90 

- 2.75 



AMD 290) 

8205 

8212 

8216 

8226 

8228 

8251 - 6.95 

8259 - 6.95 

a257(AM9517) -8.95 

Z80A S10 - 17.95 

8275 - 16.95 

FD1791 - 34.95 



UARTs 

AYS-1013 - 3.75 

TR1602B - 395 

AY3-8500 - 1.95 

PT1482B - 3-25 

rNTERFACE 
Ef DRIVERS 



2.50 
2.50 
2.00 
2.00 
2.00 
2.00 



RAM's 



4115.2 -6.75 

21L02-3 - .99 

2102-4 - .90 

MK4027-3 - 3.50 

MK4096 11 - 2.95 
TMS404525- 6.50 

MS4050NL - 3.95 

2101-1 -2.45 

21078(5280 - 1.75 

MM5270 - 3.45 

MK4008P - 1.95 

IM7001 - 6.95 



ROM's 



2708 
2716 
2516 
2532 
8223 
82S23 
825112 
825115 
82S123 
82S126 
82S129 
82S130 
82S131 
AM9218C 



4035 
4040 
4042 



4516 - 
451B - 
4520 - 
4553 - 
74C00 - 
74C02 - 
74C04 - 
74008 - 
74C10 - 
74C14 - 
74C20 - 
74C32 - 
74C73 - 



74C74 
74C76 - 
74C83 I 

74C85 - 1 
74C86 
74C90 - 
74C93 - 

74C157 - 1 

74C160 - \ 

74C161 ^ » 

74C163 - I 

74C165 - 1 

74C173 ^ 1 

74C174 - 1 

74C175 - 1 

74CI92 - 1 
74C901 - 



- 29.95 

- 3.95 
-2.95 

-7.95 

-6 95 

-4.95 

-2.95 

-3.25 

- 3.45 
-3.95 

-6.95 



SHIFT 

REGISTERS 

MM1402 -1.75 

MM1403 -1.75 

MM1404 -1.75 

MM5013 -2.50 

MM5016 

MM5055 

MM5056 

MM5057 

MM5058 

MM5060 



-2.50 
-2.50 
-2.50 
-2.50 
-2.50 



PRINTED CIRCUIT BOARD 

4" X 6" DOUBLE SIDED 

EPOXY BOARD 1/16" thick 

$.60 ea 5/$2.60 



SPECIALS 

4116-3 RAM'S - 8/$24.00 

15% ALL 74LS SERIES 
LEADER OSCILLOSCOPES 

WE CARRY A FULL LINE OF HIGH QUALITY. 

LOW PRICED OSCILLOSCOPES WITH 

A TWO YEAR WARRANTY. 

COMPARE PRICE & FEATURES. 

LB0517 50 MHz D.T, CAL. DELAY 

$1950.00 

OSCItLOSCOPES 

LBO302 10 MH2.D.T., 3- Compact $ 790,00 

LBO-308S 20 MHz, D.T , 3" Portable AC/DC 950.00 

LBO310A 4MHz, S.T. Rncur.Sweop 275.00 

LBO507A 20 MHz, S.T.. 5- . 610 00 

L8O508A 20 MHz. D.T.. 5" 835.00 

LBO 511 10 MHz. ST. 5- 420.00 

LB0 513 10 MHz, ST., ImV Sens 495.00 

LBO-514 10 MHz, D.T., ImVSeiis 645.00 

LBO 5158 30MHz. D.T. Cal.De)aVedSwecp1,530.00 

LB0.520 30MHz. DT.w/DelavLine 1. 10000 

SPectALS GOOD THRU MAY 1981 



1 



CRYSTALS $3.45 ea. 

2.000 MHz 6.144 MHz 



EPOXY GLASS VECTOR BOARD 



1/16" thickwith 1/10" spacing 

4y2"x6y2" $1.95 



DATEL'S DAC-08EQ 

8 bit DAC - $7.95 



74504 
74S05 
74S08 
74S10 
74S11 
74S15 
7-fSW 
74S3Q 



4S112 ,85 

'4S133 1.40 

'4S135 1.50 

4S139 1.25 

4Si;« t 10 

■45J4fl t 00 

I4S153 » »0 

'4S151 1.25 

'4S157 1.25 



74S158 
74SI61 

74S169 ' 

745174 1 

745175 1 
74S1*« 1 
745257 ; 
74S2Sa 1 
74S2fiO 1 
745290 1 

745373 : 

745374 : 



7 WATT LD 65 LASER 
DIODE IR $8.95 



1 25 watt Infra Red Pulse ISG 2006 equiv.) 



I Laser Diode (Spec sheet included) 



$24.95 



2N3820 P FET $ .45 

2N5457rMFET - $ .4? 

2N2646 UJT $ .45 

ER 900 TRIGGER DIODES 4/$1.00 

2N 6028 PROG. UJT $ .65 

TTL REED H6UVY - SPST 5V 20ma $1 .00 

CLOCK CHIPS 

MM5387AA $5.95 

MM5314 $4.75 

MM5316 $4,95 

TANTALUM CAPACITORS 

.22UF35V 5/$1.00 10UF10V -$ .40 

.47UF35V 5/$1.00 22UF10V -S .30 

.68UF35V 5/$1.00 15UF16V 3/$1.00 

1UF35V 5/$1.00 30UF6V 5/$1.00 

2.2UF20V 5 $1.00 33UF20V $ 60 

3.3UF20V 4/$1.00 47UF20V S 85 

4.7UF15V 5/$ 1.00 iqouF 15V $ ,70 

6.8UF35V 3/$1.00 isqufiSV $ .95 

SANKEIM 

AUDIO POWER AMPS 

Si 1010 G 10 WATTS .. $ 7.50 
Si 1020 G 20 WATTS .. $11.00 
Sil030G 30 WATTS .$13.50 
Si 1050 G 50 WATTS .$25.00 



200 PRV 1A LASCR .95 



RS232 
CONNECTORS 

DB25Pmale $3.25 

DB25S female... $4-25 
HOODS $1.50 



4.000 MHz 
3.000 MHz 
3.57 MHz 
5.000 MHz 
6.000 MHz 



8.000MHz 
10.000 MHz 
18.000 MHz 
18.432 MHz 
20.000 MHz 



RIBBON CABLE 

FLAT (COLOR CODED) 

#30 WIRE 

16cond. .40/perfoot 
4Gconil.- .75/perfooi 
50cond. - .90/ per fool 



MINIATURE MULTI-TURN TRIM POTS 
100, 5K. 10K. 20K, 250K. . . . $.75 each . 



NO. 30 WIRE WRAP WIRE SINGLE STRAND 

100' $1.40 



ALCO MINIARIHE TOGGLE SWITCHES 

MTA106SPDT SI .06 

MTA 206 DPDT S1.70 

MTA206P-DPDTCENTROFF $1.85 

MSD 206 P-DPDT CENTER OFF LEVER SWITCH SI. 85 



SCR's 



600 



1.5A HA 35A 110A 



1.80 



3.60 



15.00 



TRIAC's 



PRV 


1A 


10A 


25A 


100 


.45 


.80 


1.55 


200 


.84 


1.30 


2.10 


400 


1.30 


1.90 


3.10 


60O 


2.00 


2.75 


4.30 



FP 100 PHOTO TRANS $ .50 

RED, YELLOW, GREEN OR AMBER LARGE LED's .2" 6/$1.00 

RED/GREEN BIPOLAR LED's. $ .55 

MLED92 R LED S -75 

MRD14B PHOTO DARL. XTOR S ,75 

TIL-1 18 OPTOISOLATOR $ 75 

IL 50PT0-IS0LAT0R $ .80 

1 WATT ZENERS: 3.3.4.7. 5.1, 5.6, 6.8,8.2, 9.1, 10, 

12, 15, 18, or22V 6/S1,00 



SFC 3301 - 50 PRV 30A 
FAST RECOVERY DIODE (35ns) . 



$2.25 



PRV 


1A 


3A 


12A 


BOA 


125 A 240A 


100 


.06 


.14 


.35 


.90 


3.70 8.00 


200 


.07 


.20 


.40 


1.30 


4.25 12.00 


400 


.09 


.25 


.65 


1.50 


6.50 15.00 


600 


.11 


.30 


.80 


2.00 


8.50 18.00 


800 


.15 


.35 


1.00 


2.50 


10.50 22.00 


1000 


.20 


.45 


1.25 


3.00 


12.50 26.00 


IN4148(IN914) 






. ..15/$1.00 



. 1 or .01 uf 25V ceramic disc. caps. 
16/$1.00, 100/$5.00 



7 SEGMENT DISPLAYS 

FSC 8024-4 digit DL-707 C.A. .3". . . . $.75 

C.C.8"display.... $5.95 DL747 C,A, .6" . . . .$1.50 

FND503C,C. .5".. $ .85 HP3400 .8"CA . . . . $1,95 

DL-704-.3''C.C.... $ .85 HP3405 .8"CC. . . . $1.95 



$ 40 V 



TRANSISTOR SPECIALS 

2N1307PNPGETO5 

2N404APNPGETO5 3/S1.00 

HEPG6014 PNPGETO 3 S .65 

T(P12t -NPNSiSWITCHING 5 95 

2N6233NPN SWITCHING POWER $195 

MRF8004aCBRFTRANSISTORf^PN,. . S 75 

2N3772NPNSiT0 3 SI 00 

2N4908 PNPSi TO 3 SI 00 

2N6086 PNP Si TO-92 4.'SVO0 

2N3137NPNSiRF S .55 

2N3919 N PN Si Ta3 RF SI 50 

2N1'S2C NPN Si TO 5 . , . , a'$1 00 

2N3767 NPNSiTO.66 $ .70 

2N2222 NPN SiTO.18 5/Sl.OO 

2N2907NPN5iTO 18 4/$1,00 

2N3n55NPNSiT0.3. .., S ,G0 

2N3a04 NPN Si T0.92 6/S1 00 

2N3906PNPSiTO92 .fi'SI 00 

2N5296 NPN Si TO 220 S 55 

2N6109PNPS TO220... $ 55 

2NB308 NPN SiTO-3 SI, 95 

TIP3IBNPNSiTO.220 S .00 

TIP32BPNPSiTO-220 S .65 

TIP34 PNPSI S .95 

TlPPNPS(U84 S .60 



TTL IC SERIES 



7402- 
7403- 
7404 - 
7405- 

7406 - 

7407 - 

7408 - 
7409- 
7410- 
7411 - 
7412- 
7413- 
7414 - 
7416 - 
7417- 
7420 - 
7425- 
7426- 
7427- 
7430- 
7432- 
7437 - 
7438- 
7440- 

7441 - 

7442 - 
7445- 

7446 - 

7447 - 

7448 - 
7450 - 



7472 - 
7473- 
7474- 
7475- 
7476- 
7480- 
7483 - 
7485- 
7486 - 



7494 - .6 

7495 - .6 

7496 - .6 
74107- .3 
74121 - .3 

74122- ,3 

74123- ,4 
74125- ,4 
74126 - .4 
74145- .7 
74148 - 1.5 
74150- 1.1 
74151 - .6 
74153 - .5 
75154- 1.11 
74J55 - .7! 
74157 - .6! 

74160 - .81 

74161 - M 



74162- 1 
74163- 

74164 - 

74165 - 

74166 - 1 

74167 - 1 
74170- 1 
74173 - 1 
74174- 
74175- 
74176- 
74177 - 
74180- 
74181 - 1 
74190- \ 

74191 - 1 

74192 - 

74193 - 

74194 - 
74195- 

74196 - 

74197 - 
74279 - 
74325 - 2 
743K - 

74367 - 

74368 - 
74390 ^_1 
75325 - 1 

75491 - 1 

75492 - 1 
.8T98 - 1 

9312 - 



FULL WAVE BRIDGE 

PRV I 2A I 6A I 2SA 



1.30 



4.40 



DIP SOCKETS 

SPIN .17 32 PIN .30 

14 PIN .20 24 PIN .35 

16 PIN .22 28 PIN .40 

18PIM .25 40 PIN .60 



74LS SERIES 



741S01 22 

74CS02 - .22 

74LS03 - .22 

74LS04 ^ .27 

74LS05 - 21 

74LS0e .27 

7JLS09 - 21 

74LS10 - .25 

741.S11 - .35 

74LS12 - .35 

74LS13 60 

74LS14 BO 

74LS15 35 

74LS20 30 



20KV25GMA DIODE $1 .90 



SILICON POWER RECTIFIERS 



74LS21 
74LS22 
74LS26 
74LS27 
74LS2B 
74LS30 
74LS32 
74LS37 
741538 
74LS40 - 
74LS42 
74LS47 - 
74LS51 
74LS54 
74LS73 - 
74LS74 - 
74LS75 - 
74LS76 - 
74LSa3 - 
74LS8S - 
74LSM - 
74LS90 - 
74LS92 - 
74LS93 - 
74LS96 - 
74LS107 - 
74LS109 - 
74LSn2- 
74LS113 - 
7415114 - 
74LS123 - 
74LS125 - 
74LSt26 - 
74LS132 - 
74LS1 36 - 
74LS138 - 
74LS139- 



.25 



74LS151 -I 19 
74LS153 1 19 
74LS155- 1.19 
74LS156- 1.19 
741S157- 85 
74LS160- 1.00 
741.S16)- 1.00 
74LS162-1,00 
741.S163-1 00 
74LS164 - 1 .00 
74LS 189 -1.25 
741S169-1.75 
74LS170 - I 70 
74LS173- 90 
74LS174-100 
74LSJ75- VOO 
74IS181 -2,S0 
74LS190- 1.25 
74LS19r-"l 16 
74LS192- 90 
74LS133- .90 
74LS194- 1.10 
74LS196- .90 
7415196-100 
74LS197- 90 
74LS240- 1.60 
74LS241 -160 
74LS242- 160 
74LS243-160 
74LS244- 1.60 
74LS245-2 25 
74LS251 - 1 29 
74LS253-1 OO 
74LS257- 50 
74LS25B- 90 
74LS259-1.50 
74LS266- 70 
74LS273-1,25 
74LS279- ,70 
74LS283 - 80 
74LS290- .90 
74LS293- .80 
74LS365- 80 
74LS367- 80 
74LS368- BO 
74LS373 - 1 .50 
74LS375- .95 
74LS377-1.50 
74LS386- .50 
74LS333- 1,50 
74LS670 - 2 SO 



LINEAR CIRCUITS 



LM201 - .75 LM348 - .90 709 - .26 

LM301/74a - an lM358 ~ .70 710 - .48 

74ICV - .30 LM361 - 1.7S 71ICH - .40 

741C - ,35 LM377 - 1.60 LM1808 - 1.7S 

747 - .50 LM382 - BO LMISIO - 2,20 

1458 - .50 IM386 - BU LM1889 - 1 95 

4136 - .95 LM3a7 - 1.2S CA75e - 1.75 

39O0 - -55 LM553 - 2.25 CA3018 - 1,95 

LM307 - .30 1.M555 - .45 CA3046 - ,85 

LM30a - .75 LM553 - .85 CA3078 - 1.50 

LM324 - .95 565^ Ub CA30S0 ~ .95 

LM339-1.10 566 125 CA3086 - .95 

LF3B5 - 1.25 567 - 1.10 CA309J - 2 25 

LF356 - 1.35 702 - 96 8038CC - 3.90 

LM31t - .75 703 (lb NS596A ~ 1.50 

LM318 - 1.20 

REGULATORS 

LM317T S2.50 LM305G .... S .75 

LM337 S2.50 340K 12, 15or24V $1.50 

323K-5W3A S5.75 340T 5, 6, 8, 1 2, 1 5 

79HGKC-5Val5A S6.95 18di24V S1.10 

723 S .50 320M5 S .75 

320T5.12.OI15V SI. 10 LAS1412 * 1 2V3A S3.95 



POSTAGE ADD 10% FOR ORDERS UNDER $20.00 
RATES ADD 5% FOR ORDERS BETWEEN $20.00 AND $50.00 

ADD 3% FOR ORDERS ABOVE $50.00 



TERMS: F08 CAMBRIDGE, MASS. SEND CHECK 
OR MONEY ORDER. MINIMUM TELEPHONE, 
C.O.D. PURCHASE ORDER OR CHARGE $20.00 
MINIMUM MAIL ORDER $5.00. 



SEND $.25 FOR OUR CATALOG 
FEATURING TRANSISTORS h 
RECTIFIERS. 145 HAMPSHIRE 
ST., CAMBRIDGE. MASS. 02139 



SOLID STATE SALES 

P.O.BOX74B 

SOMERVILLE, MASS. 02143 



TEL (617) 547-7053 

WE SHIP OVER 95% 

OF OUR ORDERS WITHIN 

24 HOURS OF RECEIPT 



TOLL FREE 1-800-343-5230 



grouped together in certain areas — it 
can help you determine the optimum 
placement of the associated in- 
tegrated circuits. Use the plugboard 
itself for the preliminary layout of 
sockets and other components. Deter- 
mine the locations of board feed-thru 
pins and all discrete components: 
don't wait until after you have begun 
to wire the board. It's a good idea to 
include extra ground feed-thru pins 
and to leave one socket position open 
near the card fingers for future addi- 
tions. Draw the socket outlines on 
both layout sheets, show the posi- 
tions of feed-thru pins and discrete 
components, and label them accord- 
ingly. Check any prewired card finger 
or voltage regulator position and 
make any changes by cutting traces. 

Install all board pins, but omit the 
sockets so that you can use the board 
backup block. Insert T46-2-9 double- 
ended wrap posts in all card fingers, 
driving them in from the copper side 
of the pad hole. Though pins make 
excellent electrical contact with the 
pads, the connection can become 
erratic if you loosen or rock the pins 
excessively. Check for continuity 
with the ohmmeter, and solder if 
necessary. Many of the wire-wrap- 
style plugboards are designed to ac- 
cept the disk bypass capacitor by 
direct soldering to the etched planes. 
Install and solder the capacitors 
before you install the sockets. 

Secure the sockets to the board 
using 5-minute epoxy cement. Press 
an index card against the tips of the 
wrap posts associated with the card 
fingers on the wiring side of the 
board. Mark and label the impres- 
sions with bus assignments, for 
reference when wiring. Label an un- 
marked socket position using MSlOA 
pin-marking strips. Begin by chain- 
wrapping the ground circuits to fur- 
ther reduce ground-return im- 
pedance. Wire the supply lines next 
and, as the last step, install any wir- 
ing which may be altered. Record 
your progress on the schematic 
diagram as you install and verify each 
wire run. 

Before you install any integrated 
circuits, use the ohmmeter to verify 
all wiring topside from card fingers 
and from socket to socket. Check for 
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Corvus Lowers the 
Price of Admissioii to 
the Winchester Club. 



Here's the price breakthrough you've been waiting for on Winchester 
disk systems. It's our new SVi-inch 5-million byte Winchester that 
adds cost effective mass storage to over 15 of the most popular 
rhicrocomputers. Now everyone can enjoy the improved reli- 
ability, increased storage capacity, and faster speed of ,^ 
sealed-environment Winchester technology. 

You can start with 5 million bytes, then expand the ^^ 
system with up to three add-on drives of 5, 10, j 

or 20 million bytes. Our 5 million byte system y' 

has all of the advanced features of the ^ 

larger capacity Corvus systems, 
including our low cost MIRROR back- 
up and multi-user CONSTELLATION 
network that allows up to 64 computers t( 
share the Corvus data base and peripherals 
such as printers. 

Want the full story? Contact your local computer " - 
store. 



■r 



PRICE: $3750 
WHEN: NOW! 

WHERE: YOUR LOCAL 
COMPUTER 
DEALER 



• • 
• * 



CORVGS SYSTEMS 



5 MILLION BYTE 

MICRO WINCHESTER 

DISK SYSTEM 



For Apple TRS-80 LSI-11 Zenith 
SuperBrain Pet 8-100 Bus 









Alpha Micro 



.CORVaS SYSTEMS 

, 2029 OToole Avenue 
San Jose, California 95131 
408/946-7700 TWX: 910-338-0226 
See us at NCC - Booth 3014 



X. 



bus- and supply-line short circuits. 
Insert a milliameter in the power sup- 
ply line and energize the board. 
Check voltage-regulator outputs and 
voltage distribution. With the power 
off, insert integrated circuits one by 
one and observe the expected in- 
creases in supply current. If all is 
well, connect the ribbon cable to the 
proto system and check the voltages 
at the other end of the cable. Take 
care that the proto system's power 
supplies do not feed directly back to 
your computerl 



At this point, the wise exper- 
imenter will perform static tests on at 
least a portion of the board logic (eg: 
port and memory decoders). Use 
jumper wires to program the input 
logic and verify the output. A patch- 
board with the entire system bus laid 
out and labeled on Klip Block linked 
to the system by ribbon cable is a 
handy aid for conducting static tests. 
These tests detect wiring and design 
errors, as well as defective integrated 
circuits. 

Always turn off all power when in- 



You can extend the useful- 
ness and data entry speed 
of your TRS-80 by giving it 
the graphics and menu ca- 
pabilities of the Bit Pad One 
digitizer. 

With the Bit Pad and 
proper software, you can 
generate schematic dia- 
grams; describe sales 
curves to your computer; enter alphanu- 
meric information by merely touching 
printed letters on a menu, or enter order or 




inventory information by 
merely checking boxes on 
printed forms. 

Bit Pad One, complete 
with stylus, specially de- 
signed plug-in TRS-80 in- 
terface and power supply 
cost just slightly over 
$1,000. 

If you don't have a digi- 
tizer, you are restricting your TRS-80's 
abilities. We'll gladly send you a list of dis- 
tributors who have the Bit Pad One. 



^"^^ ^ ' corporation 

■13 35 Brentwood Avenue, Fairfield, 
CT 06430, (203)384-1344 



Now, Bit Pad One^ 
digitizer makes it easy to add 
graphics capability 
to your TRS-80! 




serting or removing connectors and 
plugboards. Connect the untested rib- 
bon cable and proto system to your 
computer, but do not install the 
plugboards. If your computer fails to 
function, look for line shorts. 
Another possible culprit is the ribbon 
cable capacitance (or the cable may 
be picking up noise). Always use very 
short cables and be prepared to ex- 
periment with several lengths. As the 
final and most crucial test, insert the 
plugboard in the proto system for 
dynamic on-line tests. The most fre- 
quently encountered problems are the 
result of wiring errors or omissions, 
erratic or defective integrated cir- 
cuits, and contaminated and erratic 
connectors. 

An erratic integrated circuit device 
is difficult to pinpoint, but it can be 
forced to reveal itself. Allow the 
system to warm up thoroughly, and 
attempt to reproduce the observed 
erratic behavior. Then, spray each 
suspected device with integrated- 
circuit cooler. In many cases, this will 
temporarily restore the system to nor- 
mal operation and isolate the 
troublesome component. Another 
approach is to substitute suspect in- 
tegrated circuits with those that you 
know are reliable. 

Once you resolve the frustrating 
circuit problem, you will gain a far 
greater understanding of the 
microprocessor, logic circuits, and 
test techniques. So start experiment- 
ing with computer hardware circuits 
made simply by wire wrapping and a 
plugboard system. It will lead to 
greater enjoyment of your hobby. ■ 



Notice of Omission 

Due to a processing error 
the Lanier Business Products 
ad which appeared on page 27 
of the April Byte had no 
Reader Service Number. 

For more information re- 
garding their "no problem 
trial offer" circle 475 on the 
inquiry card in this issue. 
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Speeding Up 
TRS~80 Graphics 



Ronald Bobo 

3246 Gravois 

St Louis MO 63118 

John Knoderer 

The Software Center 

51 Florissant Oaks Shopping Ctr 

Florissant MO 63031 



Many TRS-80 owners have prob- 
ably, at one time or another, experi- 
mented with using DATA statements 
to store graphics information. This 
method can be highly efficient, but 
there's a catch. It is possible to store 
graphics as data in several different 
ways. Which is best? 

In this article, we will examine 
some of the methods of storing a 
screen image as DATA statements, 
and, later, of recreating it on the 
video screen. Listings 1 thru 13 show 
the evolution of successively complex 
techniques. 

In most cases, we will start with a 
picture onscreen (as provided by a 
run of listing 1). Many of the simpler 
sketching programs for the TRS-80 
don't provide any way to store the 
images to disk, and the screen-read- 
ing programs used as examples in this 
article can be appended to a sketching 
program that will allow you to save 
your work. Let's look at the first 
method of saving screen images. 

POINT Graphics 

Every cell (graphics point) on the 
TRS-80 graphics screen can be turned 
on by a SET statement or turned off 
by a RESET statement. This method 
is used in listing 1 to draw a picture 
on the TRS-80 video screen. Another 



Interested readers can call The Software Center 
at (314) 838-7785. 



TRS-80 Level II command, POINT, 
returns a 1 or based on the value of 
the cell given by the x (column num- 
ber) and y (row number) parameters 
of the POINT statement. 

The easiest way to store the video 
screen would be to examine and write 
an (x, y) number pair for each cell 
that is shown. Unfortunately, this is 
both time consuming and wasteful of 
disk storage. Due to the nature of 
most drawings, they are more easily 
approached as a series of horizontal 



By PEEKing the 

appropriate memory 

locations, we can 

represent tlie contents 

of the screen as exactly 

1024 numbers. 



lines; this is done in listing 1 where a 
horizontal line of cells is SET to 
screen inside a do-loop that varies the 
X (column) coordinate of the SET 
statement. We can store each line of 
cells as a triad of numbers: y (row) 
number, beginning x (column) num- 
ber, and ending x (column) number. 
Then we can later read the triad and 
recreate the line by executing a SET 
statement within a do-loop. 

Listing 2 illustrates this process by 
creating the disk file of triads (lines 
11000 thru 11050), closing it (line 



11060), then opening it again and re- 
creating the picture from a cleared 
screen (it does this by reading the disk 
data file in lines 12000 thru 12020, as 
discussed above). The data in this 
data file will be used by listing 3. 

Data Files and POKE Graphics 

To use these data files in other pro- 
grams, the disk file of numbers must 
now be converted to DATA state- 
ments. However, you won't have to 
type them on the keyboard. Listing 3 
will read the disk file from listing 2, 
convert the numbers to DATA state- 
ments complete with line numbers, 
and put them back onto disk in ASCII 
format, ready to be merged with a 
BASIC program. 

Now that the numbers have been 
reconfigured as DATA statements, 
they can be merged with a short pro- 
gram that will use the DATA state- 
ments to set the graphics. This 
method is a bit faster than reading the 
data from a disk file. Listing 4 in- 
cludes the DATA statements (lines 
1905 thru 1960) generated by listing 3 
(which contain the data generated by 
listing 2). Lines 100 to 130 read the 
data and set the graphics. Lines 200 to 
210 generate hardcopy of the infor- 
mation on the screen for conversion 
to DATAPOKE statements. Line 300 
creates a file and stores the data on 
disk. 

Listing 4 creates (in line 300) a new 

Text continued on page 176 
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U.S.A. BEATS I.B.M. TO MARKET WITH 
TRUE RELATIONAL DATA BASE! 

On Feb. 1, 1981, I.B.M. announced a relational data base for 370/3033 users... U.S.A. 
introduced REQUESr*' 3 months earlier for the APPLE & PET! 

DATA BASES ARE A DIME A DOZEN! 

Flip4hrough any computer magazine and one company after another will promise you 
that their product is the ultimate in data base programs. 

WE DON'T TAKE THEIR WORD FOR IT! 

A recent ad for data base management even provided it's own comparison checklist to 
prove that their data base surpassed all other data bases on the market today. 

"COWPARE.-.DONT TAKE OUR WORD FOR IT," THEY SAID. 

WE DID 
COMPARE 



21 



UNTIL TODAY THERE WERE MORE THAN 

NOW THERE' 



DATA BASE MANAGERS FOR THE APPLE I 
ONLY ONE! 



R 




Br 


y 


l^^l^ 


^1 


;•>■/; i, " 


__. : 



THE APPLE DATA BASE MANAGER YOU'VE BEEN WAITING FOR! 

If you want an easy-to-use. flexible, and versatile data base manager, you fiave a cfioice of one. DB MASTER from Stonewaje 
Microcomputer Products - soon to become the standard by which all others will be judged. 

But don't just take our word for it. Compare the many advanced features of DB MASTER with the data base manager you're 
now using. Or for that matter, compare it with any data base manager on the market. No one will even come close. 

DB R5QWES"^EP0RT GENERATOR: 
MASTER DBMS 



FEATURES 

FILING SYSTEM: 



UNDER 

3 sees. 



YES 
1020 
100 

YES 



Maximum search time to find any 
record by its primary key 

True ISAM file system with multi-field 

primary keys YES 

Multiple secondary keys for rapid 
access (5-7 seconds} to records 
by any field 

Primary & Secondary keys maintained 
automatically— no need to 
rebuild keys after adding 
records 

Maximum record size (bytes) 

Maximum number of fields/record . . 

Handles files with more than one 
diskette of data 

Custom disk operating system (DOS) 
for faster data retrieval and 
program chaining YES 

User-designed screen formats YES 

Up to 9 screen ""pages" per record .. . 

Ten field types, including dollar/cents, 
phone & social security number, 
date, etc 

Automatic data compaction for 

increased disk storage capacity, 

Wild card, partial string, range and 
Boolean search capabilities . . . 

Dynamic prompting (tm) - lists al! 

available functions on screen- 
no need for quick reference card. 

Password file protection YES 

Four function calculator mode , . . 

Daily update lists for printout of all 
records added /edited on any day 
or range of dates YES 



under 
I sec. 

Yes_. 
Yes 



Send reports [o screen or printer YES 

Sort on up to 5 fields at a time YES 

Column subtotals and totals YES 

Subtotal and page breaks YES 

Up to ?4 computed fields per report . YES 



Up to 9 lines of column titles 



YES 



YES JJ5.5^ . 

(approxisec) 



Yes 

4064 

Yes_ 



Up to 9 lines for each record YES 

Maximum number of fields per report 100 
Code fields - store short codes, print 

long descriptions YES 

Comment lines and footfiotes YES 

Comment fields for printing labels or 

tieaders within each record . . . YES 

Summary only reports YES 



Yes^ , 
Xeitre) 
Yes_ 

YealiS) 
Yesde) 
.939. 
Yes 



?. 



s 

es-. 



AND REQUEST'** GIVES 
YOU ALL THESE EXTRAS 

■ Multiple formats for mailing labels 

■ REQUEST'"* can be used with a modem 

■ On the APPLE^"* REQUEST'"* is 
compatible with 80 column boards 

■ High level query language or screens 
used to form query 

■ Query library stores executive queries for 
Run-On-Demand 

■ REQUEST'" will Interface with Source'"*. 
VisiCalc'"*, and word processing packages 

■ Disks are readable and copyable by 
normal DOS 



ONLY 
$225 



DEALER 

INQUIRIES 

INVITED 




Yes 



While a custom DOS is nice for speed, it does place the user in a bind, since 
it makes the data incompatible with APPLE'S DOS & other software. 
REQUEST'"* is fully compatible! 

REQUEST'"* utilizes a sophisticated screen generation algorithm to 
produce screens pleasing to the eye and easy to use, AUTOMATICALLY. 



REQUEST'S'"* additional search functions include: 

■ context search 

■ arithmetic expression evaluation search 

■ multi-field relational search requests thinker are trade marks of 

United Software of America 
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THE INTELLISEIMT ACCOUNTINB SYSTEM 

THINKER™ & REQUEST™ CAN BE USED 
SEPARATELY OR TOGETHER AND WIT 
DATA MAY BE INTERCHANGED. 


• 












• 




O 





THINKER'S''' ADDITIONAL 
FEATURES INCLUDE — 

■ Compatible with REQUEST^" 

■ Customized access to THINKER''" data via 
REQUESr" 

■ Relational analysis of THINKER'" data via 
REQUEST^" 

■ Utilizes a 9 digit ZIP Code compatible with 
Canada & Europe 

■ Password protection for system security 

■ Daily audit trails for system integrity 

■ Dynamic system configurator will expand 
data to additional drives when needed, 
AUTOMATICALLY! 

■ Employs industrial psychological 
approach to achieve superior human 
engineering. 



Introductory Price 

$495 

SUPER KRAM IS REQUIRED FOR EITHER 
REQUEST OR THINKER AND IS 
AVAILABLE FOR $175 



Look for the RED-WHITE-BLUE 
United Software Display at your local 
computer dealer, or send check or 
moneyorder, plus $3.00 shipping to: 

= =.^ ^ UNITED 

= E^Z^S SOFTWARE 

750 THIRD AVE. AMERI CA 
NEW YORK NY 10017 

(212) 682-0347 Telex 640055 



SOFTWARE THAT THINKS 
FOR ITSELF 

BGfOrG ThG THINKER^'^, microcomputer business 
systems have fallen short in two distinct areas: FLEXIBILITY 
and INTEGRATION. Every business is different and requires 
software to bepre-setto fit its own particular needs. A nip here, 
a tuck there, and files are extended to where the business was 
expected to be. . . But, a single file too short can cause the 
system to fail, or a single file too long wastes costly disk space. 
The THINKERS" takes the guess work out of your business 
data processing by thinking for you. 

EASY TO USE-FULLY INTEGRATED 
ACCOUNTING SYSTEM 

The THINKER'" consists of 6 comprehensive interactive 
modules, with all transactions applied immediately and the 
results are instantaneously accessible. They are; 
•ACCOUNTS RECEIVABLE •ACCOUNTS PAYABLE 
•SALESORDERENTRY • PURCHASE ORDER ENTRY 
• INVENTORY CONTROL • MAILING LIST 
(General Ledger available in June) 

FLEXIBILITY- SOFTWARE THAT 
GROWS WITH YOUR BUSINESS 

The THINKER'" utilizes the DYNAFILE''' Keyed File Allocation 
Scheme which dynamically manages file length and records to 
meet the businessman's needs and will automatically extend itself 
to work on hard disks without any program modification. No disk 
space is wasted because the system automatically recaptures 
space when records are deleted. DYNAFILE^" utilizes a 
sophisticated indexing scheme, allowing direct access to any 
record. Machine language programming insures DYNAFILE^" 
speed, reliability, and integrity. 

The THINKERS" is currently available for 6502 based 
microcomputers. 80 column PET/CBM Computers 
80 column Apple Computers 
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SPECTACULAR 
OFFERS 



BASF "FLEXYDISK"... ^i. ^^^ 

Superior Quality data "^^^t" 

storage medium. ^jfl j""^ •"} 

Certified and guaranteed ^^fltHH 

100% error free. U^^^ ^^^Bj^B 

SINGLE SIDED-SINCLE DENSITY 

Sy/'or 8" Diskettes 10/ $24 

5V4" or 8" Vinyl Storage Pages 10/ $5 

MAXELL- DISKETTES 
The best quality 
diskette money can buy. 
Approved by Shugart 
and IBM. 
So\d only in boxes of 10 

5". 1 side $3.30 

8", 1-side $4.25 

5", 2-side $3.90 

8", 2-side $5,60 

ALL MAXELL DISKETTES ARE DOUBLE DENSITY 

LIBRARY CASE... 

3-ring binder album. ^ | -m ^^„ 

Protects your valuable M.i«BstoJ 

programs on disks 

Fully enclosed and 

protected on all sides. 

Similar to Kas-sette storage box. 

Library 3-Ring Binder $6.50 

5Va" Mini Kas - sette/10 $2.49 

8" Kas-sette/10 $2.99 





DISKETTE DRIVE HEAD CLEANING KITS 
Prevent head crashes and 
insure efficient, error- 
free operation. 

5'/;" or 8" $19.50 



SFD CASSETTES 

C-10 Cassettes 10/$7 

(All cassettes include box & labels) 

Get 8 cassettes,C-10 sonic and 
Cassette/8 library album for 

only $8.00 

(As illustrated) 




HARDHOLE 

Reinforcing ring of 

tough mylar protects 

disk from damage 

8" Applicator $4 5Va" Applicator $3 

50/8" Hardholes $8 5Va" Hardholes $6 




VISA • MASTERCHARGE • MONEY ORDERS 
CERTIFIED CHECK • FOR PERSONAL CHECKS 
ALLOWTWO WEEKS • CO. D. REQUIRES A 10% 

DEPOSIT • CAL. RES. ADD 6% SALES TAX 

MIN $2 SHIPPING & HANDLING • MINIMUM 

ORDERSIO • SATISFACTION GUARANTEED 

OR FULL REFUND 

Write for our free catalog 



ABM 

PRODUCTS 

631 B ST. 

SAN DIEGO, CA 92101 

(714)235-6602 



Listing 1: TRS-80 graphics program using the traditional SET and RESET graphics. 

10 CLS:CLEAR 200 

20 FOR X = 50 TO 95 J Y = 12 :SET(X , Y) : NEXT :F0R Y = 13 TO 32: SET (50 f Y ) : SET ( 95 , Y ) tNtXT 

30 FOR X = 2B TO 50 I Y=22 :SET(X » Y ) :NEXT : Y = 22 IFOR X = 37 TO ^3 :SET ( X t ^ ) • Y=Y-1 : NEXT 

10 FOR x='^^ TO i9:sET(x,Y) :y=ii:next:for y=22 to 29:x=28:set(x»y) :next:for Y=29 
TO 3o:x=27:set(XtY):next:for y=27 to 28:x=29:set(XmY) :next:for y=26 to 27:x=3o:s 
ET(x»Y) :next 

50 FOR Y=25 TO 26:X=31 : SET (X , Y ) :NEXT :SET (3 1 , 25 ) : FOR X=32 TO 381 Y=21 ISET (X f Y) INEX 

t:set(io»23):set(ii»21):set(16»21):y=25:for x='12 to ^7:set(XtY) :Y=Y+i:NEXT:FaR y 
=23 TO 3o:x='18:set(XtY):next 

60 Y = 25:F0R X=38 TO I'^ISETCX rY) :SET< X + 1 »Y ): Y = Y + 1 : NEXT: FOR X='15 T076: Y = 32 :SET(Xr Y 

):next:y=3i:for x=76 to 83:set(x,y) :sET<x+if y):y=y-i:next 

70 for x=83 to 90 i y=21 :set(x » y) : next: y = 25: for x = 90 to 91 :set ( x » y ) : set (x + 1 » y ) : y=y 

+i:next:for x=96 to 97:y=3i:set(XfY) :next 

80 FOR X=33 TO 36 : Y=27 :SET ( Xr Y) :NEXT :F0R X=85 TO 88: SET ( X » Y ) :NEXT : FOF^ Y=30 TO 32 

:X=30:SET(X»Y):NEXT:Y=30:FaR X=30 TO 32:SET(XfY):SET(X+l,Y):Y=Y-i:NEXT 

90 Y=28:F0R X=36 TO 38:SET(X »Y) :SET (X+1 »Y ): Y=Y+1 : NEXT: Y=32: FOR X=30 TO 33:SEl(X» 

y):set(x+i»y):y=y+i:next:for x=33 to 36:y=35:set(XtY) :next 

100 y=3i:for x=36 to 38:set(x»y) :set(x+i»y):y=y-i:next:for y=3o to 32:x=39:set(x 

fY) :next:x=3i:y=3o:set(XtY):set<x+1tY) : set ( 33,31) :set(36f31):x=3^:y=32:set(x,y) : 

SET(X+1»Y) 

110 FOR Y=30 TO 32:x=82:sET ( X » Y) :sET <x+9» Y ) : NEXT : Y=30 : fof;: x=82 TO 8S :st:T ( X » Y ) :sE 
t(X4-i,y):y=y-i:next:y=32:for x=82 to 8i:set(x»y) :sET(x+ifY) :y==y+i:next:kor x=85 
TO 88:y=35:set(x,y):next 

120 Y=31:F0R X=88 TO 9 :SET(X» Y ) :SET(X+1 » Y ) : Y=Y-1 : NEXT: Y=28 : FOR X=88 TO 9o:yET<x 

fY):sET(x+iTY) :y=y+i:next:for x=86 to 87:y=3o:set(XtY) : Y=32:sET(XfY) :next:set (B5 

»31):SET(88f31) 

130 X=55:Y = 15:SET<X»Y):SET(XfY + l) :SET <X+ It Y+2 ) : SEITC X+1 » Y + 3 ) : SET ( X+2» Y + 1 ) : SET<X *-2 

fY+5):SET(X+3,Y+6) : SET( X+lr Y+5 ) : SET ( X+1 » Y+1 ) : SET ( X+5, Y+3 ) :SET < X+5, Y+2) :SET(X+6,Y 

+i):set(x+6fY) 

110 FOR Y=15 TO 2i:X=65:SET(XfY) :NEXT:F0R X=69 to 73:Y=15:SET<X»Y) :NEXT:F0R Y=16 
TO 21:X=71:SET(X»Y):NEXT:F0R X=77 to 81:Y=15:SET(X»Y) :Y=2i:SET(XfY):NEXT:SET(78 

t18):for y=i5 to 2i:x=77:set(x»y):next 

150 FOR Y = 15 TO 2 1 :X=85: SET ( X » Y) : NEXT : Y = 18:F0R X = 86 TO 89 : SET(X » Y.) : Y = Y-1 : NEXT : Y = 

i8:for x=86 to 89:set(x»y):y=y+i:next 

160 FOR Y = 21 TO 29 :X=55 :SET ( X» Y ) : SET (X + 1 t Y ) : SET( X + 9 » Y ) : NEXT: Y = 25 :F0R X = 60 TO 62: 

SET(x»Y):sET(x+ifY) :y=y+i:next: 

170 FOR Y = 25 TO 28: X=68: SET(X » Y ) : NEXT :F0R X = 69 TO 71 : Y = 21 : SET ( X » Y ) : Y=29: SET< X f Y) 

:NEXT: SET (72^25) :SET(72»28) :SET<71»29) 

180 FOR X=l TO 1500:NEXT:PRINTe61fSTRING$(60f ■ ' ) :PRINTei28r STRING$ ( 60 , ' ■):F0R 

x=5 T& i25:Y=o:sET(XfY) :set(XtY+i) :y='17:set(x»y) :sET(x»Y-i) :next:for y=o to 17:x 

==5:set(XfY):set(x+1tY):set(x+2tY):next 

185 FOR Y=o to 17 :x=i25:set ( X t y ) : set(x-i f y ) : SET ( x-2 . y ) : NEXT: FOR x=i TO iooo:nexi 



Listing 2: Program to read data directly from the screen memory and store it to the disk 
as numbers representing a series of horizontal lines of graphic dots. 



11000 
11010 
11020 
11030 
11010 
11050 
11060 
12000 
12010 
12020 
20000 



20005 



20010 



20020 
65000 



OPEN'O- fIt'GRAPHIC/DAT- : FORY=OT017 : X=-1 

X=X+i:iFX>127THEN11060 

IFPOINT(X»Y)=0THEN11010 

X1 = X 

X=X+i:iFX>127ORPOINT(X»Y)=0THENPRINT*l»Y' ?'X1' f ■X:GOT011010 

GOTO11010 

nexty:close 

open'i" f 1»'graphic/dat' :cls 

C = C+i:iFEOF(l) = 0THENINPUT*l»Y»XlfX2:FORX = XlTOX2:SET<X»Y) : NEXT : GOTO 12 010 

GOTO12020 

REM— ORIGINAL GRAPHICS ROUTINE FROM A SKETCH BY 

KARL WILLIAMSON^ OUERLANDf MO* SET AND RESET 

GRAPHICS BY RON BOBO. 
REM— ALL OTHER PROGRAMMING IN THIS SERIES BY 
JOHN KNODERERt C0MP-U-TRS» 51 FLORISSANT OAKS 
SHOPPING CENTERf FLORISSANT^ M0» 63031 
REM— LINES 11000 TO 11060 CONVERT SCREEN TO UALUES 
Y» XI AND X2 AND SEND TO DISK. FOR USE IN LINE 'FOR 
X=X1 TO X2:SET(Xf Y):NEXT' 

REM— LINES 12000-12020 TEST THE NUMBERS CREATED BY 11000 
'TWO 



Listing 3: This routine reads the data file generated by the program in listing 2 (and 
subsequent listings) and creates an ASCII file containing BASIC DATA statements. 

130 CLEAR9999:0PEN'I'»lf -GRAPHIC/DAT- : LN = 190 : OPEN '0 ' f 2 »' GRAPHIC/ ASC 

13010 LN=LN+5:X$=STR$(LN)+' DATA' 

13 020 IFE0F(1)THENPRINT*2»LEFT$(X$»LEN(X$)-1) : PRINTX$CHR$ ( 8 ) : CLOSE: END 

13030 INPUT*1,Y:X$=X$+MID$(STR$(Y) ,2) + ' » ■ :IFLEN(X*)>237THENPRINT*2tLEFT$<X$»LEN( 

x$)-i) :printx$chr$(8) :gotoi3oio 

13010 GOTO13020 

13900 REMARK— THIS CONVERTS NUMBERS ON DISK TO BECOME REGULAR BASIC DATA STATEME 

NTS WITH A LIMIT OF 210 CHARACTERS PER LINE 

65000 'CONVERT 
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Circle 192 on inquiry card. 




The business information 
you need at the turn 
of a key. 

Datadex is a new 
interactive business 
management system 
designed for the Apple 
personal computer. It's from 
lUS, the people who brought you 
EasyWriter^*^ and who are bringing you 
new products for office automation, 
education, and development systems. 

Datadex is short for data index. It lets you 
put all your business data into your Apple 
the way you like to see it and manipulate it 
any way you want. It adapts to your way 
of doing business. 

Want to generate a sales report? Just press 
four keys and fill in the blanks. That puts 
your sales data into the computer. Now, 
your report: Datadex designs it for you, 
based on what you've entered. Nothing to 
it. That's power! 

You can do the same with phone lists, 
mailing lists, dealer names or inventories. 



POT 
DATA 
IN YOUR 
APPLE. 



They all enter Datadex and form your own 
personal data base. 

Want to find a company but don't know 
how to spell its name? Try something that 
sounds close, and our Soundex routine will 
find it. It is very forgiving on typos and 
extra spaces. 



-=( CHECKBOOK )=- 



ALOISIUS ZUKRZAMSKI 



AMOUNT* 923,77 GROSS f 923 



Soundex helped us find Mr. 
Zukrzawski when we were 
balancing our checkbook. 
We weren't sure how to spell 
Al's name, so searched for 
AlZ and found him. 
Instantly. The check register 
and several other applica- 
tions are free with Datadex. 



Want a specific piece of information, like 
sales for January 14-21? Inquire Datadex 
and the answer comes up on the screen 
right now. And right. 

Want a report of all sales in ZIP code areas 
starting with 9? Sure. Just ask it to print a 
report. 

But seeing is the only way to believe. Get a 
demonstration of Datadex at your local 
Apple dealer. See the personal computing 
power it can bring to your office and home. 
If you've looked at a VisiCalc-type program, 
see Datadex before you buy. 

By the way, about lUS. We're the Apple 
of software. We got there by giving you 
great products and super support. We 
provide customer service over the phone. 
Professionally written documentation. 
And products that are never outdated, 
only updated. Information Unlimited 
Software, Incorporated, 

281 Arlington Ave. , Berkeiey, 
CA 94707. (415) 525-9452. 




Let 
McGraw-Hill's 



Ads Work 
For You 



Employment 
Opportunities 

FOR INFORMATION 
REGARDING THIS 

SECTION 
Call 212-997-2556 



Systems Engineer: 



40 hours per week at $1,500.00 per 
month salary. Develop, design, codes, 
tests and de-bugs microprocessor 
system, develops software, integrates 
systems and develops documentation for 
various customers according to their in- 
dividual needs. 

Requires A B.S. degree in Computer 
Science or Informational Engineering. 
Also requires 6 months experience or 1 
year Post Graduate Studies in Computer 
Science or Informational Engineering. 
Apply at: 



Systems & Software, Inc. 

2801 Finley Road 

Downers Grove, IL 60515 

Attention William Smith 



Notice of Omission 

Due to a processing error 
the Lanier Business Products 
ad which appeared on page 27 
of the April Byte had no 
Reader Service Number. 

For more information re- 
garding their "no problem 
trial offer" circle 475 on the 
inquiry card in this issue. 



Listing 4: Recreation of a graphics picture. This listing shows how the DATA statements 
generated by listing 3 may be appended to a program that uses them to recreate the 
original graphics display. 

100 ONERRORGOTO120:CLS 

110 READY »xi»x2:forx=xitox2: SET (x»y):next:gotoiio 

120 RESUME130 

130 ONERRORGOTOO;GOTO 150 

150 REMARK— THIS SECTION OF PROGRAM FROM LINE 101^ TO LINE 130 IS PROGRAM LISTING 

NUMBER ZERO THAT WILL RECREATE THE GRAPHIC PICTURE OF LISTING 1, 

190 ■GOTO300 

200 fori=i5360toi6383:lprintpeek<i) » :next IRETURN 

210 REM— LINE 200 WILL GENERATE HARD COPY OF DATA FOR THE NEXT PROGRAM 
300 0PEN-0'»2, 'DATAPOKE':FORI=15360T016383:PRINT*2,PEEK<I):NEXT:CLOSE:STOP:REMAR 
K THIS LINE WILL OUTPUT TO DISK 

1905 DATA0»5,126»l»5»126»2»5,8»2,123»126»3»5,8»3»123»126»^»5,8»^»123»126»5,5,8»5 
»123,126»6,5,8»6,123,126,7,5,8,7,123,126,8,5,8»8,123,126»9,5,8,9,123»126»10»5,8» 
10,123»126,11,5,8,11,123,126,12,5,8,12,5 0»96,12,123»126,13»5,8,13,50,51,13,95 
1910 DATA96, 13, 123, 126, 1^, 5, 8, 1^,^5,51, 1^,95, 96, 1^»1 23 » 126, 15, 5, 8, 15, ^^,^5, 15, 5 
,51, 15, 55, 56, 15, 61, 62, 15, 65, 66, 15, 69, 7^, 15, 77, 82, 15, 85, 86, 15, 89, 90, 15, 95, 96, 15,1 
23, 1 26, 16, 5, 8, 16, ^3, ^^,16, 50, 5 1,1 6, 55, 56, 16, 61, 62, 16, 6 5, 66, 16, 71, 72, 16, 7 7, 7d 
1915 DATA 16, 8 5, 86, 16, 88, 89, 16, 95, 96, 16, 123, 126, 17, 5, 8, 17, ^2, ^3, 17, 5 0,5 1,1 7, 5 6, 57 
,17,6 0,61,17,65,66,17,71,72,17,77,7 8,17,8 5,86,17,87,88,17,95,96,17,123,126,18,5, 
8,18,^1,^2,18,50,51,18,56,57,18,60,61,18,65,66,18,71,72,18,77,79,18,85,87,18 
1920 DATA95, 96, 18, 123, 126, 19, 5, 8, 19, ^0,^1, 19, 5 0,5 1,19, 5 7, 58, 19, 59, 60 ,19,65,66,19 
,71,72,19,77,78,19,85,86,19,87,88,19,9 5,96,19,123, 12 6,2 0,5,8,2 0,39,^0,20,5 0,51,2 
0, 5 7, 58, 2 0, 59, 6 0, 2 0, 65, 66, 2 0, 7 1, 72, 2 0,7 7, 78, 20, 85, 86 f 2 0,88, 89, 2 0,95, 96, 2 0,123 
1925 DATA 126, 21, 5, 8, 21, 38, 39, 21, 50, 51, 21, 58, 59, 2 1,65, 66, 2 1,7 1,72, 2 1,77, 82, 2 1,85, 
86,21,89,9 0,21,95,96,21,123,12 6,22,5,8,22,28,51,22,95,9 6,22,123,12 6,23,5,8,23,28 
,29,23,^0,^1,23,^8,^9,23,50,51,23,9 5,96,23,123,126,2^,5,8,2^,28,2 9,2^,32,39,2^ 
1930 DAT A^l, ^2, 2^, ^6, ^7, 2^, ^8, ^9, 2 ^,5 0,51, 2^, 55, 5 6, 2^, 59, 6 0,2^, 6^, 65, 2^, 69, 72, 2^ 
,83,91,2^,95,96,2^,123,126,25,5,8,25,28,2 9,25,31,32,25,38,^0,25,^2,^3,25,^8,^9,2 
5,50,51,25,55,56,25,59,62,25,6^,65,2 5,68,69,2 5,72,73,2 5,82,8^,25,9 0,92,25,95 
1935 DATA96, 25, 123, 126, 26, 5, 8, 26, 28, 29, 26, 30, 32, 2 6, 39, ^1,26, ^3, ^^,26, ^8, ^9, 26, 5 
,51,2 6,5 5,5 6,2 6,59,6 0,26,61,63,26,6^,65,26,68,69,26,81,83,2 6,91,93,26,95,96,26,1 
23,12 6,27,5,8,27,28,31,27,33,37,27,^0,^2,27,^^,^5,27,^8,^9,27,5 0,51,27,5 5,56 
19^0 DATA27, 59, 6 0,27, 62, 65, 27, 68, 69, 27, 8 0,82, 27, 85, 89, 27, 92, 9^, 27, 95, 96, 27, 123,1 
26,28,5,8,28,28,30,28,32,3^,28,36,3 8,28,^1,^3,28,^5,^6,28,^8,^9,2 8,50,51,28,55,5 
6,28,59,6 0,28,6^,65,28,68,69,28,7 2,73,28,79,81,2 8,8^,86,28,88,9 0,28,93,96,28 
19^5 DATA123, 126, 29, 5, 8, 29, 27, 29, 29, 31, 33, 29, 37, 3 9, 29, ^2, ^^,2 9, ^6, ^7, 29, ^8, ^9, 29 
,5 0,51,29,55,56,29,59,6 0,29,6^,65,29,69,7 2,29,7^,7 5,29,78,8 0,29,8 3,85,29,89,91,2 
9,9^,96,29,123,126,3 0,5,8,3 0,27,28,3 0,3 0,32,30,3^,36,3 0,38,^0,30,^3,^5,30,^7 
1950 DATA^9, 30,5 0,5 1,30, 7 7,79, 3 0,82, 8^, 3 0,86, 88, 3 0,90, 92, 30, 95, 9 6, 30, 123, 126,31, 
5,8,31,3 0,31,31,33,3^,31,36,37,31,39,^0,31,^^,^6,31,50,51,31,76,78,31,82,83,31,8 
5,86,31,8 8,89,31,91,92,31,95,98,31,123,126,32,5,8,32,3 0,32,32,3^,36,32,38,^0 
1955 DATA32, ^5, 77, 32, 82, 8^, 32, 86, 88, 32, 9 0,92, 32, 95, 96, 32, 123, 126, 33, 5, 8, 33, 3 1.33 
,33,37,39,33,83,85,33,89,91,33,123,126,3^,5,8,3^,32,3^,3^,36,38,3^,8^,86,3^,88,9 
0,3^,123,12 6,35,5,8,35,33,37,35,85,89,35,123,126,36,5,8,36,123,126,37,5,8,37 
1960 DATA123, 126, 38, 5, 8, 38, 123, 126, 39, 5, 8, 39, 123, 126, ^0,5, 8, ^0,123, 126, ^1,5, 8, 'rl 
,123,126,^2,5,8,^2,123,126,^3,5,8,^3,123,126,^^,5,8,^^,123,126,^5,5,8,^5,123,126 
,^6,5,126,^7,5,126 
65000 'FOUR 



Text continued from page 171: 

data file, DATAPOKE, that repre- 
sents the screen contents in another 
way. Actually, the contents of the 
screen are stored in the TRS-80 mem- 
ory as 1024 contiguous bytes of mem- 
ory, each byte representing six graph- 
ics cells (two cells wide by three cells 
high). By PEEKing the appropriate 
memory locations (decimal 15360 to 
16383), we can represent the contents 
of the screen as exactly 1024 num- 
bers, which are written to the DATA- 
POKE file, as shown in listing 4. 

Now, using the DATAPOKE file 
just generated and the conversion 
program in listing 3, we come up with 
a new set of DATA statements. These 
are merged with another short rou- 
tine to produce listing 5, which reads 
data and POKEs the values into video 
memory. 

To get all of these graphics char- 
acters on the screen we are now using 
1024 different numbers, with an aver- 
age of 3 to 4 bytes used per number 
for storage (including commas). In 



return for the large amount of mem- 
ory that is being used, we are only 
gaining a slight speed advantage over 
the original program. Let's look for 
something that will reduce memory 
usage. 

Replacing Blanks with Tabs 

Tab characters are stored in 
TRS-80 Level II BASIC as the value 
192 plus the number of spaces to tab 
to the right. With this knowledge, we 
can combine a string of spaces into 
one character of memory by replac- 
ing the spaces with a tab character. 

Listing 6 uses this information to 
take a different set of numbers off the 
screen. The program will generate a 
new set of numbers that may then be 
converted to DATA statements using 
the converison program. To list these 
same values to a printer, merely re- 
move the END statement from line 
660. 

Note that in listing 6, the computer 
was not told to store any of the 
figures for regular printable charac- 
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t * JMVE'RE HAVING A CREOTVITr* I 

%ciriii ncinui ."^ 




1 
^illHE SKY THE LIMIT?I«* 

The opportunities are steifar — filled with alt the professional challenge you might envision. Move up to 

ATARI, on the SAN FRANCISCO PENINSULA, where your design & development talents will fit right in 

with our momentum. Consider these newly created opportunities in our Coin-Op Division and our 

Consumer Division which includes Video Computer Systems (VCSjand Personal Computers (PCS), where 

we are the pacesetters in the industry: 

MICROPROCESSOR PROGRAMMERS SR. MICROPROCESSOR 



Discover the excitement in the programming of coin* 

operated video games. In this incredible growth area, 

we need programmers with a BSCS or equivalent 

experience. Assembly language experience necessary; 

microprocessor experience and interest in games is 

desirable. (Refer to Job MP) 

MICROPROCESSOR PROGRAMMER 

You'll find unlimited avenues for your creativity with 

your involvement in our VCS cartridges, toys & 

games products. Assembly programming on mini or 

microprocessors, real-time control programming, 

hardware background and BSEE/CS or Math plus 

1-3 years experience would make you an ideal 

candidate. (Refer to Job MP) 

SR. SOFTWARE DEVELOPER 

Step into our PCS Division and design & develop 
software in the areas of personal interest, enter- 
tainment, professional development — and more! 
Your in-depth experience of 5-10 years coupled with 
software design & development in real-time, inter- 
active, graphics systems are key professional tools; 
Microprocessor background preferred. Writing and 
artistic talents plus systems analysis and specifi- 
cations development background would be ideal. 
Degree or equiv. required. (Refer to Job SSD) 

SR. COMMUNICATIONS 
SOFTWARE DEVELOPER 

Help develop telecommunications systems of the 
future where thousands of ATARI Personal Computer 
users tie into international networks. 
Your 4 or more years of experience in communica- 
tions hardware and software on central-on terminal- 
systems will open our door for you. Software design 
& development skills are essential. Set your path for 
terrific career growth. (Refer to Job SCSD) 



PROGRAMMERS 

Enjoy the satisfaction in developing programming 
for microprocessor controlled test equipment 
design in our Programmable Interactive Test System 
for the Personal Computer line. You will have the 
opportunity to work with minimal supervision on long- 
range projects. BSEE/CS (or equivalent) preferred, 
with 3-5 years experience in microprocessor pro- 
gramming, including Assembly language experience 
on 6502 (preferred) or 6800. (Refer to Job SMP) 

SR. MICROPROCESSOR PROGRAMMER 

If your expertise is on Data General equipment, with 
programming in DGL and ALGOL, you will enjoy 
working on development of progamming for our Data 
General controlled test equipment design. Minimum 
supervision on long-range projects. Bachelors degree 
or equivalent (BSEE/CS preferred); along with 
3-5 years experience on Data General equipment 
preferred. (Refer to Job SMP) 

SOFTWARE PRODUCT % « ^ 

MANAGEMENT ENGINEERS W 

You will draw on all your talent and experience in 
developing business plans for system software and 
languages ~ including product specification, mer- 
chandising plans, manuals, and sales literature. You 
will also have responsibility for schedule review and 
reporting. Ideally, you have a college degree (or 
equivalent) plus 6-10 years experience in one or 
more of the following: software product definition, 
project management in software development/ 
contract management of educational products, 
business products, professional development, or 
systems software. You must have ability to com- 
municate with a variety of departments involved in 
software development. (Refer to Job SPME) 



i- 



ATARI provides you the ultimate State-of-the-Art environment complemented by exceptional 
salaries & benefits which include Company-paid Employee Life/Health/Disability/Dental 

Insurance, plus a Sabbatical Leave Policy which offers 7 weeks paid leave of absence after 

7 years continuous service with ATARI. Please send your resume, including salary history, 

or contact our Employment Department, Mail Station OS, ATARI, INC., 1265 Borregas Ave., 

Sunnyvale, CA 94086. (408) 745-2030. We are an equal opportunity employer. 



i^k ^ 



ATARI 



o 



A Warner Communications Company 



Engineers 



EVERYONE'S IDEAS COUNT 



^ when gte in phoenix 
Designs for the future: 



Few technical challenges equal those encountered In designing the 
telecommunications systems of tomorrow. At GTE, your work will take you into 
advanced systems engineering and behind the scenes of existing high technology 
systems. It is an exciting time for those who can think beyond known technology! 



^LBCTniC 




If you have new ideas and want to see * y"^ 

them translated into working systems, , ' / 

possess a degree in Computer Science, • ^^i 
Electrical Engineering or Computer 
Engineering, consider the following 

positions: ^ 

OPERATING SYSTEM ° i 

SOFTWARE 

DEVELOPMENT SUPPORT 
SOFTWARE 

TEST UTILITY SOFTWARE j 

ON-LINE RECOVERY AND ■' 

DIAGNOSTIC SOFTWARE ^'i^^ 



CALL PROCESSING AND 

ADMINISTRATIVE 

SOFTWARE 

DATABASE -^ 

DEVELOPMENT ^ ' ' 

SYSTEM TEST AND 
CONTROL 

The compensation is equal to the challenge you will encounter and 

the location is one of the most attractive communities in the Sunbelt. ^ 

Potential for professional advancement is as great as you want to make it. ' 

Explore the future with GTE, send your resume or letter of interest to: 

GTE Automatic Electric Laboratories, RRanager of Manpower, 

Dept. B0581, 1 1226 N. 23rd Avenue, Phoenix, AZ 85029. 

GTE Automatic Electric Laisoratories 



Research and 
Development 



An Equal Opportunity Employer M/F/H 
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Listing 5: This program takes the DATA statements generated by listing 4 and POKEs 
the information directly into the screen memory. 

500 DEFINTI-NtCLS 

520 FORI=15360T016383:READA:POKEI»A:NEXT 
530 GOTO 530 

550 REM— LINES 500 TO 520 READ DATA STATEMENTS AND POKE THE 
I'ALUES INTO SCREEN MEMORY 

1905 DATA32»32»170»191»159»1^3»1^3»1^3»1^3»1^3»1^3»1^3»1^3»1^3»1^3»1^3»1^3»1^3»1 
^3,1^3»1^3»1^3»1^3»1^3»1^3»1^3»1^3»1^3»1^3»1^3»1^3»1^3»1^3»1^3»1^3»1^3»1^3»1^3»1 
^3»1^3»1^3»1^3»143/l^3»1^3»1^3»1^3»1^3»1^3»1^3»1^3»1^3»1^3»1^3»1^3»1^3»1^3»1^3 
1910 DATA1^3»1^3»1^3»175»191»1^9»32»32»170»191»1^9»32»32f32»32»32»32f32»32»32»32 
»32»32»32»32»32»32»32»32»32f32»32»32»32»32f32f32»32»32»32»32»32»32»32f32»32f32»3 
2»32»32f32»32»32»32»32»32f32»32f32»32»3 2f32»32»32»32»32»32»170»191»1^9»32»32 
1915 DATA170»191»1^9»32»32»32»32f32»3 2f32»32»32»32»32»32»32»32»32»32»32f32f32»32 
f32»32»32»32»32»32»32»32f32»32f32»32»32»32»32»32»32f32»32»32»32f32»32»32f32»32»3 
2»32f32f32»32»32»32»32f32»32»170»191»1^9»32»32»170»191»1^9»32»32f32f32»32»32 
1920 DATA32»32f32»32f32f32f32»32»32»32»32»32»32»32»32»32»32»32f32»32f32f32»32»32 
,32»32,32»32,32»3 2,32,3 2,32»32,3 2,32,32»32,32»32»32»32,32»32»32,32»32,32,32»32»1 
70»191»1^9»32»32»17 0»191»1^9»32»32»32»32»32»32»32»32»32»32,32»32»32»32»32»32 
1925 DATA32»160»176»176»191»131»131»131»131»131»131»131»131»131»131»131»131»131» 
131f 131»131»131»131»131»131»131»171»1^9»32»32»32»32»32»32»32»32»32f32»32»32»170» 
191»1^9»32»32,17 0»191»1^9»3 2,32,32»32»32»32»32»32»32»32,32»32»32,32»32»32»18^ 
1930 DATA135»32»32»191»32»138»181»32»186»133»170»1^9»130»171»151»129»170»151»131 
»129»170»181»158»129f32»170»1^9f32»32»32»32»32»32»32»32»32f32»32»32»170»191f 1^9f 
32»32»170»191,1^9»32»32»32»32»32t32»32»32»32»32»32»32»32»32»160»158t129»32»32 
1935 DATA32»191»32»32»171»188»151»32»170»1^9»32»170»1^9»32fl70»151»32»32»170»159 
»18 0»32»32»170»1^9»32f32f32f32»32»32»32f32»32»32»32»32»170»191»1^9»32»32»170»191 
»1^9»32,32»32»32,32»32»32,32»32,188,1^0»1^0»1^0,1^0,1^3»188»1^0,1^0,1^0,188,191 
19^0 DATA32»32»32»131»32»32»130»129»32,130»129,32»130»131»131»129»130»129»130»12 
9»32fl7 0»1^9»32»32f32»32»32»32»32»32»32f32f32»32»170»191»1^9»32»32»170»191»1^9»3 
2»32»32»32»32»32»32»32»32»191»18^»151»131»131»175»182»173»1^^»131»191»191»32 
19^5 DATA170»1^9»170»189»180»191»32»190» 13 1» 1^1 »32»32»32 » 160 » 19 0» 135 » 131 » 131 » 175 
»180»17 0»1^9»32»32f32f32»32»32»32»32»32»32»32»32»170»191»1^9»32»32»170»191»1^9»3 
2»32»32»32»32f32»32»32»160»191»167»190»135»175»180»139»189»155»180»191f 191»32 
1950 DATA170f 1^9»17 0»1^9»131»191»32»175»176»156»176»3 2»18^»159»161f 190f 135f 175»1 
80»139»191»1^9»32»32»32»32»32»32f32»32»32»32»32»32»170»191»1^9f32»32»170»191f 1^9 
»32»32»32»32»32»32»32»32»130»129»191»153»183»157»187f 1^9»130f 175»182f 179»191 
1955 DATA176»176»176»176»176»176»17 6»176»176»176»176»176»19 0»135»32»191»153»183» 
157,187»1^9»170»157»132»32»32»32T32»32»32»32»32»32»32f32,170»191»1^9»32»32»170»l 
91 » 1^9 » 32 » 32, 32, 32 » 32 » 32 » 32 » 32,32, 32 » 13 » 175, 180 » 19 0» 135 » 32 » 32, 32 » 32, 32, 32, 32 
1960 DATA32, 32, 32, 32, 32, 32, 32, 32, 32, 3 2, 32, 32, 32, 32, 13 0,175, 180, 19 0,135, 32, 32, 32, 
32,32,32,32,32,32,32,32,32,3 2,32,32,17 0,191,1^9,32,32,17 0,191,1^9,32,32,32,32,32 
,32,32,32,3 2,32,32,32,3 2,32,32,32,32,32,3 2,32,32,32,32,32,32,32,32,32,32,32,32 
1965 DATA32, 32, 32, 32, 32, 32, 32, 32, 32, 32, 32, 32, 32, 32, 32, 32, 32, 32, 32, 32, 32, 32, 32, 32 
,32,17 0,191,1^9,32,32,17 0,191 ,1^9,3 2,32,3 2,32,32,32,32,3 2,32,32,32,32,32,32,32,3 
2,32,32,32,3 2,32,32,32,32,32,32,32,32,32,32,32,32,32,32,32,32,32,32,32,32,32 
1970 DAI A32, 32, 3 2, 32, 32, 32, 32, 32, 32, 32, 32, 32, 32, 3 2, 32, 17 0,1 9 1,1^9, 32, 32, 17 0,191, 
1^9,32,32,32,3 2,32,32,3 2,32,32,32,3 2,32,3 2,32,32,32,32,32,32,32,32,32,32,3 2,32,3 
2,32,32,32,32,32,32,32,32,32,32,3 2,32,32,32,32,32,32,32,32,32,32,32,32,32,32 
1975 DATA32, 32, 32, 32, 32, 17 0,19 1,1 ^9, 32, 32, 170, 19 1,189, 188, 188, 188, 188, 188, 188, 18 
8,188,188,188,188,188,188,188,188,188,188,188,188,188,188,188,188,188,188,188,18 
8,188,188,188,188,188,188,188,188,188,188,188,188,188,188,188,188,188,188,188 
1980 DATAl 88, 188, 188, 188, 188, 188, 18 8, 188, 188, 188, 19 0,191, 1^9 
65000 'FIUE 



Listing 6: A routine that compresses a string of spaces into a TAB character that 
represents the number of spaces in the string. 

600 DPEN'D" ,2, •PRINTCHR- :L=1:A=PEEK( 15360 ) :P0KE16383,32: IFA<129THENA=32 

610 FDRI = 15361T016383:B=PEEh((I) :IFB<129THENB=32 

620 IFB=AANDA=32THENL=L+1:GOT0660 

630 IFB=32THENL=1:C=A:GOSUB690:A=B:GOT0660 

6^0 IFA=32THENC=192+L:GOSUB69 0:GOT0655 

650 C=A:GOSUB690 

655 A=B 

660 NEXTItEND 

690 frint*2,c:return 

695 remark lines 600-690 output to disk, lines 900-960 output to lineprinter 

900 POKE16383,32:L=1:A=PEEK(15360) :IFA<129THENA=32 
910 F0RI=15361T016383:B=PEEK(I) :IFB<129THENB=32 
920 IFB=AANDA=32THENL=L+1 :GOT0960 

930 ifb=32THenl=i:lprinta;:a=b:goto96o 

9^0 IFA=32THENLPRINT192+L; :G0T0955 

950 lprinta; 

955 A=B 

960 NEXTItEND 

65000 'SIX 



Listing 7: Program to display data stored in the compressed format. 



BOO definti-n:onerrorgoto83o:cls 

820 readj:printchr$(J); :gotd82o 

830 RESUME8^0 

8^0 POKE 16383,1^9 

850 GOTO 850 



Listing 7 continued on page 180 



ters (such as blanks, letters, or num- 
bers) because these can be more effi- 
ciently printed using PRINT state- 
ments. If you have both graphics and 
alphanumeric characters on the 
screen, the programs shown here will 
treat alphanumerics as a series of 
blanks for DATA purposes. 

The next routine, listing 7, displays 
the data from the DATA statements 
created using listing 3 and the data 
file from listing 6, PRINTCHR. This 
routine requires graphics characters 
on every line. If you go more than 
sixty-three successive blank spaces, 
you will get a function error, so we 
are assuming that graphics will be 
present on every line. 

In the sample data in listing 7, the 
last item in the DATA statements 
would give us a function error, so we 
did not use it in this particular exam- 
ple. Instead, a 149 was POKEd into 
the space (16383). 

One problem that must be solved 
concerns the method of ending the 
loop that contains the DATA state- 
ments. For example, the three BASIC 
statements in line 820 of listing 7 are 
an endless loop that reads an item 
from the DATA statement and prints 
it. If we plan to use the same routine 
for different sets of DATA state- 
ments, we need to get the program 
out of the loop after it has read the 
last item of data; if we do not, the 
program will end immediately with 
an out-of-data error. 

There are several ways this prob- 
lem can be approached. Although te- 
dious, we could count the number of 
items in the data statements and put 
the READ statement in a do-loop. We 
could also append a certain flag value 
(one that would not otherwise be in a 
valid list of data) to the end of the 
data statements and put the READ 
statement in a loop that stops when it 
reads the flag value. Instead, we 
decided to use the ON ERROR 
GOTO option that is available in 
Level II BASIC. 

In listing 7, the ON ERROR GOTO 
830 (in line 800) is executed when the 
READ tries to read past the last data 
value. (Without this statement, the 
program would end.) The RESUME 
840 statement at line 830 causes the 
program to continue, even after what 
would otherwise be a fatal error. The 
loop to itself at line 850 allows us to 
fill the entire video screen with the 
picture being displayed, without 
ending the program and scrolling the 
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LOW PRICESI 

Buy Factory Direct 
And Save $$$! 

Factory Warranties 



Computers 




INTERTEC 



Superbrain 64k... ^2790 
Superbrain QD...^3295 
Hard Disk lOmb.. ^3990 
NORTHSTAR 

HORIZON II 

QOl/ Double ^O^OR 

OZKoensiry Reg. S3095 ^W^%/ 

HORIZON II 

D4k DensilY Reg. S3830 ^0/9 

HORizojgji SOftQQ 

32kDen?itY Reg. S3595 ^DW 

HORMNJI sooKn 

D4k Density Reg. S4330 WfcOw 



HARD DISK 

lOmb Intertec 



3990 



PRINTERS 

Comet RS232 *555 

Comet II parallel *895 

Epson MX 80 *565 

C. Itoh Storwriter M495 

C. Itoh Starwrlter II *1945 

MPI 88G *665 

NorthStar Software SAVE 25% 

Terminals 

Intertube *725 

Emulator ^725 

TO ORDER CALL 

(206) 453-8159 

MQstercharge, VISA add 3%. N o C.O.D.'s. All prices FOB origin. 
Prices: castiiers, certified ctieck or M.O. In advance. 

PACIFIC 

COMPUTER 

BROKERS 

Phone (206) 453-8159 

11056 Palatine Nortti 

Seattle, WA 98133 



Listing 7 continued: 

1905 DATA19^»170f 191»159»1^3,1^3, 
» 1^3» 1^3 » 1^3, 1^3, 1^3, 1^3, 1^3, 1^3, 
»1^3»1^3»1^3»1^3»1^3»1^3»1^3»1^3» 
1910 DATA1^3»1^3»1^3»175»191»1^9» 
f2^8»170»191»1^9»19^»170»191»1^9» 
f 191 » 13 If 131 » 131 » 131 » 131 » 131 » 13 If 
1915 DATA131f 131f 131f 171f 1^9f20^f 
f 193 f 138 f 18 If 193 f 186 f 133 f 170 f 1^9 f 
f 193f 17 0f 1^9f2 0^fl70f 191f 1^9fl9^f 
1920 DATA188fl51f 193f 170f 1^9f 193f 
f20^fl70fl91fl^9fl9^fl70f 191f 1^9f 
fl91fl95f 131fl9^fl30f 129f 193fl30f 
1925 DATA170fl^9f20^f 170fl91fl^9f 
f 173f l^^f 131f 191f 191f 193f 170f 1^9f 
f 131f 131f 175f 180f 170f 1^9f20^f 170f 
1930 DATA135fl75fl80fl39fl89fl55f 
f 17 6f 156f 176f 193f 18^f 159f 161f 190f 
f 191f 1^9f200fl30f 129f 191f 153fl83f 
1935 DATA176f 176f 176f 176f 176f 176f 
f 17 0f 157rl32f203f 170fl91f l'^9yl9^f 
f 180f 190f 135f2C7fl70f 191f l^!9fl9^f 
19^0 DATA2^8yl7 0f 191f 1^9f 19^fl70f 
yl88f 188yl88f 188fl88f 188f 188f 188f 
f 188yl88yl88f 188f 188fl88f 188fl88f 
19^5 DATA188yl88f 188yl88f 188f 188f 
650 'SEUl-N 



1^3 


rl^3 


fl^3f 


1^3 


rl^3 


Fl^3f 


1^3 


fl^3 


fl^3f 


19^ 


f170 


Fl91f 


2^8 


fl70 


Fl91f 


131 


131 


131f 


170 


f191 


1^9f 


130 


171 


151f 


170 


191 


1^9f 


170 


1^9 


193f 


201 


188 


l^Of 


129 


193 


130f 


19^ 


170 


191f 


170 


189 


180f 


191 


1^9 


19^f 


180 


191 


191f 


135 


175 


180y 


157 


187 


1^9f 


176 


176 


176f 


170 


191, 


1^9f 


170. 


191 


1^9f 


191 


1^9 


2^8f 


188 


188 


188f 


188 


188 


188f 


188 


188 


188f 



fl^3fl^3 
fl^3^1^3 
fl^3fl^3 
fl^9f 2^8 
f 1^9fl9^ 
f 131fl31 
fl9^fl70 
fl29yl70 
f206fl60 
fl70f 151 
f l^Of 1^0 
f 131f 131 
f 1^9f201 

f 191yl93 
fl70yl91 

f 193fl70 

yl39fl91 

f 130yl75 
fl90fl35 
f202f 130 
f2^8f 170 
fl70fl91 
f 188f 188 
f 188f 188 
f 188yl88 



yl^3fl^3 
f 1^3f 1^3 
f 1^3f 1^3 
fl70f 191 
f 170f 191 
f 131f 131 
f 191f 1^9 
f 151f 131 
f 158f 129 
fl9^f 170 
f 1^0fl^3 
fl29f 130 
fl91f 18^ 
fl90yl31 
1^9y200 
fl^9fl70 

f 1^9y20^ 

182yl79 
f 193f 191 
f 17bf 180 
f 191f 1^9 
yl^9f 19^ 
f 188yl88 
yl88f 188 
f 188yl88 



fl^3 
f 1^3 
fl^3 
f 1^9 
fl^9 
f 131 
f208 
f 129 
f 195 
fl59 
f 188 
f 129 
fl51 
f 1^1 
fl60 
f 1^9 
fl70 
f 191 
f 153 
fl90 
f 19^ 
fl70 
f 188 
f 188 
fl88 



fl^3fl^3f 

fl^3yl^3f 

fl^3f 1^3f 

f 19^yl70f 
f209fl60f 
f 131f 131f 
f 18^f 135f 
f 170f 181f 
fl91f 19^f 
f 180f X9^f 
yl^Ofl^Oy 
f 130f 129f 
f 131f 131f 
f 195fl60f 
f 191f 167f 
fl31f 191f 
fl91fl^9f 
f 176fl76f 
fl83f 157f 
f 135f213f 
fl70f 191f 

yl91fl89f 
yl88yl88f 
yl88fl88f 
f 188fl90f 



1^3f 1^3 

1^3f 1^3 

1^3 

191fl^9 

176f 176 

131 

19^f 191 

158,129 

171 

170f 1^9 

l^Of 188 

193 

175fl82 

190f 135 

190 

193fl75 

19^f 170 

176 

187fl^9 

130yl75 

1^9 

188f 188 

188yl88 

188 

191 



Listing 8: Routine to convert the graphics data to strings of characters. 

1100 P0KE16383f32:0PEN'0' f 2f 'PRINTSTR' :L=1 : A=PEEK( 15360 ) : IFA<129THENA=32 
1110 F0RI=15361T016383 : B=PEEK < I ) : IFB<129THENB=32 
1120 IFB=ATHENL=L+1:GOT01160 

1130 pRiNT*2fL'f ■a:l=i:a=b 

1160 NEXTItEND 

117 REMARK—PRINT OUT TO DISK 

65000 'EIGHT 



top two lines off the top of the screen. 

Graphics Using STRINGS 

From an examination of the DATA 
statements in listing 7 it is apparent 
that we still have a lot of repetition. 
This is especially true when we print a 
straight line or a solid area of graph- 
ics. In order to save even further on 
DATA items and to speed program 
execution, the DATA may be rear- 
ranged to allow the printing of strings 
of identical characters (in much the 
same way that we printed a line of 
"set" graphics points in listing 2). 

The STRING$(X,Y) command in 
Level II BASIC allows us to print X 
identical characters, each of which 
has an ASCII value of Y. When read- 
ing the video screen with PEEK state- 
ments, we will be looking for iden- 
tical adjacent values. The data we 
print to a disk file (and later translate 
to DATA statements) will be a pair of 
numbers, the first number being the 
repetition factor and the second being 
the ASCII value of the character to be 
repeated. This method has been used 
to create the data file PRINTSTR in 
listing 8, and it displays graphics 
faster than previous methods. 

Please note that in each of these 
programs that use PRINT for output 
purposes, the very last character on 



the screen (position 16,383) will not 
print, so if any SET, RESET, or 
POKE had been done into this area in 
the original program, it would be left 
blank. Your program could remedy 
this by POKEing 16383 with the pro- 
per value. 

Listing 9 restores the graphics 
image to the video screen by reading 
the data items in the DATA state- 
ments (again created by the PRINT- 
STR file and listing 3). This program 
reads pairs of data items and prints 
them using STRINGS in line 1420 to 
expand the pair of numbers to a string 
of proper length. 

Listing 9 demonstrates that it is 
possible to extend the number of lines 
on which graphics are not required. 
However, they must still be present 
on at least every fourth line, because 
the length of each string must be less 
than or equal to 255, a limitation of 
Level II BASIC. 

Combining Methods 

Listing 10 (to create the data file 
FASTER) and listing 11 (to print the 
image from the DATA statements) re- 
fine the above method by storing a 
single data item instead of a data pair, 
when the character being repeated is a 
space (decimal value 32). Since the 

Text continued on page 184 
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Teach your 

littlci^ple big-time 

electronic maiL 

To the average manager, electronic mail means bells, whistles and fans. It means 
expensive special phone lines. It means a fussy, exotic mainframe that only data process- 
ing zealots understand, and only committees of senior corporate vice presidents authorize 
for acquisition. To top it off, the system is useless for communications outside your 
own company. 

But now there's Micro-Courierl^A system that gives you all the electronic mail 
you'll ever need without draining the corporate treasury, or entangling you in corporate 
red tape. 

All it takes is a trip to your local Apple "" computer dealer, who can install low-cost 
Micro-Courier software on any Apple II desktop computer. 

The rest of the equipment you already have. Your own phone line. Micro-Courier 
communicates over standard telephone lines, and it's designed to let you take advantage 
of late-night transmission rates. While you're home in bed, your Micro-Courier system 
wiU send 1,000 words of text in one minute for less than a quarter. A comparable TWX® 
message costs $4.32. 

But text is only the beginning. Because Micro-Courier will electronically mail much 
more. Charts, graphs, VisiCalc''' reports and complete programs. Built-in error checking 
(the kind found on big computers) ensures accurate transmission. 

What's more, the system is menu-driven, so it asks for your commands in plain 
English. It maintains phone lists and f — — — — — — — — — — — — — — — — — — — — — — — — ^ 

MICROCOM 



sorts messages by individual user. Its 
documentation is clear and non- 
technical. And the scope of your net- 
work is virtually limitless, because 
Micro-Courier vdll exchange informa- 
tion with time-sharing systems and 
larger computers. 

Call our toll-free number today. 



We make little computers talk big. 

Even little budgets can now buy big-time 
electronic mail. Call 800-547-5995, ext. 188, 
toll-free, for the Micro-Courier- Apple 

dealer nearest you. Dealer ivxjuines invited. 



Microcom, Inc., 6 Faneuil Hall Marketplace, Boston, MA 02109. (617) 367-6362 

Appleand Apple II are trademarks of Apple Computer, Inc. VisiCalc is a trademark of Personal Software, Inc. TWX is a trademark of Western Union, Inc. 
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>^ci Will Turn 

MICROSOFT'S 

BASIC 
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FORTRAN 

DI©ITM.'S 
Pl/f-80 

CBASiC 

PASCAiyMT+ 
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CR0MEMC016K BASIC 

into first classapplication 
language? 



MICRO B+ 
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implementation of B4REE 
index structures for micro- 
computes. &-TREE$ eliminate 
index file reorgonizption. 
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Listing 9: Routine to display graphics data converted to strings of characters. 



1390 CLEAR 3000 

1^0 definti-n:onerrorgotoi^3o:cls 

1^20 READI» J:PRINTSTRING$(I» J) t tGOTOl^ZO 
1^30 RESUMEl^^O 
l^^O POKE 16383»1^9 
1^50 GOTO 1^50 

1905 DATA2»32»1»170»1»191»1»159»56»1^3»1»175»1» 
56f32flfl70»lfl91»lfl^9»2»32»lfl70flfl91flfl^9f 
0»l»191»l,1^9»56f32»lf 170fl»191f l»1^9»2»32fl»17 
1910 DATA1»191»21»131»1»171»1»1^9»12»32»1»170»1 
f 16f32»l»18^»lf 135»2f32»l»191»lf 32f l»138f If 181f 
Oflfl71fl,151fl,129,lfl70,lfl51,l,131flfl29fl,l 
1915 DATAlf 1^9f 12»32,l»170,lf 191f 1»1^9»2»32»1,1 
I»129f3»32»l»191f2»32»l»171f 1»188»1»151»1»32»1» 
f 170f If 151,2f32»l»170f l»159fl»180f2,32f lfl70»l» 
1920 DATA32»l»170»l»191»l»1^9f9f32»l»188»^»1^0» 
2, 1 f 13 1, 2 f 32 f 1, 130 f 1,129, 1,32,1, 130 f 1,129,1,32, 
30,1,129,1,32,1,17 0,1,1^9,12,32,1,170,1,191,1,1 
1925 DATAl, 191, 1,18^, 1,15 1,2, 131, 1,17 5, 1,182,1, 
1,1^9,1,170,1,189,1,180,1,191,1,32,1,19 0,1,131, 
1,1,175,1,180,1,170,1,1^9,12,32,1,17 0,1,191,1,1 
1930 DATAl, 160, 1,191, 1,167, 1,190, 1,135, 1,175,1, 
,1,32,1,170,1,1^9,1,170,1,1^9,1,131,1,191,1,32, 
^,1,159,1,161,1,190,1,135,1,175,1,18 0,1,139,1,1 
1935 DATA2,32 , 1 , 170 , 1 , 191 , 1 , 1^9 ,8 ,32 ,1,130,1,12 
,1^9,1,130,1,175,1,182,1,179,1,191,12,176,1,190 
57,1,187,1,1^9,1,170,1,157,1,132,11,32,1,170,1, 
19^0 DATAl 0,32, 1,130, 1,175, 1,18 0,1, 190, 1,13 5, 21 
,15,32,1,170,1,191,1,1^9,2,32,1,17 0,1,191,1,1^9 
70,1,191,1,1^9,56,32,1,17 0,1,191,1,1^9,2,32,1,1 
19^5 DATAl ,1^9,2,32,1,170,1,191,1,189,56,188,1, 
65000 'NINE 



191,1,1^9, 


56,32,1,17 


0,1,191,1, 


,191,1,1^9 


1,32,1,186 


70,1,181,1 


70,1,191,1 


170,1,1^9, 


1^9,12,32, 


1,1^3,1,18 


1,130,2,13 


^9,2,32,1, 


173,1,1^^, 


1,1^1,3,32 


^9,2,32,1, 


180,1,139, 


1,175,1,17 


91,1,1^9,1 


9,1,191,1, 


,1,135,1,3 


191,1,1^9, 


,32,1,130, 


,56,32,1,1 


70,1,191,1 


190,1,191 



2,32,1,170,1,191,1,1^9, 

0,1,191,1,1^9,2,32,1,17 

1^9,17,32,1,160,2,176 

,2,32,1,170,1,191,1,1^9 

,1,133,1,170,1,1^9,1,13 

,158,1,129,1,32,1,170 

,1^9,1^,32,1,160,1,158, 

1,32,1,170,1,1^9,1,32,1 

1,170,1,191,1,1^9,2 

8,3,1^0,1,188,1,191,3,3 

1,1,129,1,130,1,129,1,1 

170,1,191,1,1^9,9,32 

1,131,2,191,1,32,1,170, 

,1,160,1,190,1,135,2,13 

170,1,191,1,1^9,8,32 

1,189,1,155,1,180,2,191 

6,1,156,1,176,1,32,1,18 

2,32,1,170,1,191,1,1^9 

153,1,183,1,157,1,187,1 

2,1,191,1,153,1,183,1,1 

2,32,1,170,1,191,1,1^9 

1,175,1,180,1,190,1,135 

70,1,191,1,1^9,2,32,1,1 

,1^9,56,32,1,170,1,191 



Listing 10: Routine to generate a more compact graphics data file. 

1500 P0KE16383,32:L=1:A=PEEK( 15360 ):iFA<129THENA=32 

1505 OPEN'O", 2, 'FASTER" 

1510 F0RI = 15361T016383:E!=PEEK(I) :IFB<129THENE!=32 

1520 IFE!=ATHENL=L+1:GOT01560 

1530 IFA=32THENLPRINT192+L#ELSELPRINTL#A# 

1535 IFA=32THENPRINT*2,192+LELSEPRINT*2,L' , "A 

15^0 l=i:a=E! 

1560 NEXTItEND 

1570 REMARK— PROGRAM LISTING NUMBER TEN TO PRINT OUT LISTING FOR NEXT PROGRAM AN 

D SEND IT TO DISK 

1580 REMARK— IF HARD COPY IS NOT DESIRED, ELIMINATE LINE 1530 

65000 'TEN 



Listing 11: Routine to display data as created by listing 10. 

1690 CLEAR 3000 

17 definti-n:onerrorgotoi73o:cls 

1720 READI:IFI<192THENREADJ:PRINTSTRING$(I,J)?ELSEPRINTCHR$(I)? 
1725 GOTO1720 
1730 RESUME17^0 
17^0 POKE 16383,1^9 
17^5 GOTO 17^5 

1750 REMARK— PROGRAM NUMBER ELEVEN LINES 1600-17^0 

1905 DAT A19^, 1,170, 1,191, 1,159, 56, 1^3, 1,175, 1,19 1,1, 1^9, 19^, 1,170, 1,19 1,1, 1^9, 2^ 
8,1,17 0,1,191,1,1^9,19^,1,17 0,1,191,1,1^9,2^8,1,170,1,191,1,1^9,19^,1,170,1,191, 
1,1^9,2^8,1,17 0,1,191,1,1^9,19^,1,17 0,1,191,1,1^9,2 09,1,16 0,2,176,1,191,21,131 
1910 DATAl, 171, 1,1^9, 2 0^,1, 170, 1,191, 1,1^9, 19^, 1,170, 1,19 1,1, 1^9, 2 08, 1,18^, 1,135 
,19^,1,191,193,1,138,1,181,193,1,186,1,133,1,170,1,1^9,1,13 0,1,171,1,151,1,129,1 
,17 0,1,151,1,131,1,129,1,170,1,181,1,158,1,129,193,1,17 0,1,1^9,20^,1,170,1,191 
1915 DATAl, 1^9, 19^, 1,170, 1,191, 1,1^ 9, 2 06, 1,160, 1,158, 1,1 29, 195, 1,19 1,19^ ,1,171,1 
,188,1,151,193,1,170,1,1^9,193,1,17 0,1,1^9,193,1,17 0,1,151,19^,1,170,1,159,1,18 
,19^,1,170,1,1^9,20^,1,17 0,1,191,1,1^9,19^,1,170,1,191,1,1^9,201,1,188,^,1^0 
1920 DATAl, 1^3, 1,188, 3, 1^0, 1,188, 1,19 1,195, 1,13 1,19^, 1,13 0,1, 129, 193, 1,130, 1,129 
,193,1,13 0,2,131,1,129,1,130,1,129,1,13 0,1,129,193,1,17 0,1,-1^9,2 0^,1,170,1,191,1 
,1^9,19^,1,170,1,191,1,1^9,201,1,191,1,18^,1,151,2,131,1,17 5,1,182,1,173,1,1^^ 
1925 DATAl, 13 1,2, 191, 193, 1,1 70, 1,1^9, 1,170, 1,189, 1,18 0,1, 191, 193, 1,19 0,1, 131, 1,1 
'^l, 195, 1,16 0,1, 190, 1,135, 2, 131, 1,17 5, 1,180, 1,170, 1,1 ^9, 20 ^,1,170, 1,19 1,1, 1^9, 19^ 
,1,170,1,191,1,1^9,20 0,1,160,1,191,1,167,1,190,1,135,1,175,1,18 0,1,139,1,189 
1930 DAT A 1, 155, 1, 18 0, 2, 191, 193, 1, 17 0,1, 1^9, 1,17 0,1, 1^9, 1,131, 1,19 1,193,1, 17 5r 1,1 
76,1,156,1,176,193,1,18^,1,159,1,161,1,190,1,13 5,1,175,1,180,1,13 9,1,191,1,1^9,2 
0^,1,170,1,191,1,1^9,19^,1,170,1,191,1,1^9,20 0,1,130,1,129,1,191,1,153,1,183 
1935 DATAl, 157, 1,187, 1,1^9, 1,13 0,1, 17 5, 1,182, 1,179, 1,19 1,12, 176, 1,19 0,1, 135, 193, 
1,191,1,153,1,183,1,157,1,187,1,1^9,1,170,1,157,1,13 2,2 3,1,17 0,1,191,1,1^9,19^, 
1,170,1,191,1,1^9,202,1,130,1,17 5,1,180,1,19 0,1,13 5,213,1,13 0,1,175,1,180,1,190 
19^0 DATAl, 135, 207, 1,17 0,1, 191, 1,1^9, 19^, 1,17 0,1, 191, 1,1^9, 2^8, 1,170, 1,191, 1,1^9 
,19^,1,170,1,191,1,1^9,2^8,1,170,1,191,1,1^9,19^,1,17 0,1,191,1,1^9,2^8,1,170,1,1 
91,1,1^9,19^,1,17 0,1,191,1,189,56,188,1,190,1,191 
65000 'ELEVEN 
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Nestar Is Growing 
a Local Network for^u. 



Centralized data processing is under pressure. Managers 
compete for computer time and complain about the lengthy 
justification process for new applications. Individual users at 
their terminals are frustrated by unacceptable response times. 
When the system goes down, everybody's DP-dependent 
work grinds to a halt. 

High Productivity 

Nestar's Cluster/One, Model A is a local network of Apple" 
computers that lets people get on with productive work 
instead of waiting in line. Since every user station is a 
computer in itself, response time is fast, and downtime 
problems are restricted to single 
individuals. The net result: produc- 
tivity grows as your network grows. 

More for Less 

Nestar's Cluster/One is a true 
local network, not merely a limited 
function shared disk system. This 
means your company enjoys the 
benefits of shared data, station-to- 
station communication (including electronic mail), and the 
reduced costs of shared peripherals. Since Cluster/One is 

* Apple is a registered trademark of Apple Computers, Inc. 




microcomputer-based, its cost-per-station is dramatically 
lower than other systems with similar capabilities, includ- 
ing mini-based systems. And the more people on the net- 
work, the greater your savings! 

We're Growing Our List of Applications 

Cluster/One is working right now — in banking, manufac- 
turing, the travel industry, schools, and many other institu- 
tions and businesses. Software for the application you have 
in mind may also exist right now — literally thousands of 
programs have been written for Apple. 

Plant One Now! 

We're ready to ship immediately. So if you're working on 
the problems of DP overload , consider the Cluster/One from 
Nestar. It's a solution that grows on you. For more informa- 
tion, contact us at: Nestar Systems, Inc., 2585 East Bayshore 
Road, Palo Alto, CA 94303. 415/493-2223 
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WeMakeTheS-100 
Our BUSmeasl 



Northstar and Cromemco ■ 

■ owners take a look! ■ 

Chrislin Industries 64KH 
Dynamic RAM: Compatible withH 
Northstar, Cromemco, Teletek, and allH 
■ other major 8080, 8085, and Z80 based S 
SlOO systems. Transparent hidden H 
■ Refresh. No wait states at 4Mhz. h 
Expandable to 512K through Bank H 
■ Selecting. m 

CHI-SIOO $675.00 | 

■ Teletek: ■ 

FDC-l; Single Board Computer. Z80 ■ 
HCPU. Double density disk controller. Two H 

■■ Serial & Two Parallel ports. Up to 8K of ■ 
RAM, ROM, & PROM. 2K monitor. Real ■ 
■ time clock. EPROM programer. Just add ■ 
a memory card, (Chrislin ' board works H 
^ excellent) and you have a complete ^ 

■ system. One year factory direct warranty H 
S TEL-FDCl $675.00 ■ 

BpSIO: Excellent for multi-userj 

■ applications. Uses only Z80 support h 
chips, (SIO, PIO, & CTC). Four RS232C | 
■ compatible serial ports with full H 
handshaking. Two fully buffered, B 
■ bidirectional parallel ports. Supports Z80 ■ 
& 8080 interrupts. Up to 14 PSIO boards | 
Hcan be daisy-chained in one system. One H 
5 year factory direct warranty. H 

|tEL-PSIO $395.00 ■ 

■NEC Spinwriter: 65 cps,5 
bidirectional letter quality printer with H 
■ deluxe tractor mechanism. Both parallel h 
and serial interfaces on board and a 16K | 
■ buffer optional. Includes ribbon, print H 
thimble, and self test ROM. | 

■ NEC-5500 $2795.00 ■ 
NEC-5500/16K $2895.00 ■ 

|Disk Drives: I 

■ SA801R; Single sided, double density. S 
$425.00ea or 2 for $790.00 ■ 

■ Qume DT8; Double sided, double S 
density. H 

■ $575.00ea or 2 for$ 1100.00 h 
Package #1; 2 SA801R in cabinet with | 
■power supply & cables, assembled & h 
tested $1195.00 | 

■ Package #2; 2 DT8 in cabinet with H 
power supply & cables, assembled & | 

■ tested $1595.00 ■ 

5 California Computer Systems: J 

■ system: Z80 CPU, Disk Controller, ■ 
264K RAM, Mainframe, CP/M2.2, auto ■ 
Hboot ROM, & all necessary cables. H 

J Assembled & Tested $1895.00 J 

|Z80 CPU $270.00 ■ 

i Double Density Disk Controller ^ 
W/CP/M2.2 $370.00 ■ 
Mainframe $420.00 S 
SD Systems: Call for Pricing. | 

|4116: $4.00ea or 8 for $30.00 ■ 

■S-100 Card Cages: All hardware h 
& card guides included. Fits most S-100 | 
■Motherboards. H 

NPC-6slot $27.50 | 

■NPC-l2slot $42.50 H 
^We will try to beat any advertised ■ 
price! 



NOW MARKETING 

P.O. BOX 1621 

HAWTHORNE, CA, 90250 

(213)644-6231 TLX 181149 

Please enclose 4.00 for shipping and handling (8.00 
for disk drives, call for arrangements on printers). 
California residents add 6% sal 
Visa and Master Card. Unless s 
items have a 60 warranty againt 
and labor. 
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Listing 12: Routine that converts screen data to the most compact, fastest form dis- 
cussed in this article. 

1800 POKE16383,1^9:L=1:A=PEEK(15360):IFA<129THENA=32 

1805 OPEN'O', 2, 'FASTEST' 

1810 F0RI=15361T016383:B=PEEK(I) :iFB<129THENB=32 

1820 IFB=ATHENL=L+1:GOT01860 

1830 IF A=32 THEN PRINT*2f 192+L:ELSE IF L=l PRINT*2»AELSEPRINT*2»L' » ' A 

18^0 l=i:a=b 
1860 nexti:end 

650 'TWELUE 



Listing 13: Routine to display the compressed data generated by listing 12. 

19 05 DATA19^, 170 » 19 1 » 159 » 56 » 1^3, 175, 19 1, 1^9, 19^, 17 0,19 1,1^9 » 2^8 » 17 0,19 1,1^9 » 19^ » 
170,191,1^9,2^8,170,191,1^9,19^,17 0,191,1^9,2^8,17 0,191,1^9,19^,170,191,1^9,209, 
160,2,176,191,21,131,171,1^9,20^,17 0,191,1^9,19^,17 0,191,1^9,20 8,18^,135,19^ 
1910 DATA191, 193, 138, 18 1,193, 186, 133, 17 0,1^9, 130, 17 1,151, 129, 17 0,15 1,131, 129, 17 
,181,158,129,193,17 0,1^9,20^,170,191,1^9,19^,17 0,191,1^9,206,16 0,158,129,195,191 
,19^,171,188,151,193,17 0,1^9,193,170,1^9,193,170,151,19^,17 0,159,18 0,19^,170 
1915 DATA1^9, 2 0^,170, 19 1,1^9, 19^, 17 0,19 1,1^9, 2 01, 188, ^,1^0, 1^3, 188, 3, 1^0, 188, 191 
,19 5,131,19^,130,129,193,13 0,129,193,130,2,131,129,13 0,129,13 0,129,193,170,1^9,2 
0^,170,191,1^9,19^,17 0,191,1^9,2 01,191,18^,151,2,131,175,182,17 3,1^^,131,2,191 
1920 DATA193, 170, 1^9, 170, 189, 18 0,19 1,193, 190, 131, 1^1, 195, 16 0,19 0,135, 2, 131, 175,1 
80,170,1^9,2 0^,170,191,1^9,19^,170,191,1^9,20 0,160,191,167,19 0,135,175,180,139,1 
89,155,18 0,2,191,193,17 0,1^9,170,1^9,131,191,193,17 5,176,156,176,193,18^,159 
1925 DATA16 1,19 0,135, 175, 180, 139, 19 1,1^9, 2 0^,170, 19 1,1^9, 19^, 17 0,19 1,1^9, 20 0,130 
,129,191,153,183,157,187,1^9,130,175,182,179,191,12,17 6,19 0,135,193,191,153,183, 
157,187,1^9,17 0,157,132,203,17 0,191,1^9,19^,17 0,191,1^9,2 02,13 0,175,18 0,190,135 
1930 DATA213, 130, 175, 180, 190, 135, 2 7, 17 0,19 1,1 ^9, 19-1, 17 0,191, 1^9, 2^8, 170, 19 1,1^9 
,19^,170,191,1^9,2^8,170,191,1^9,19^,17 0,191,1^9,2^8,17 0,191,1^9,19^,17 0,191,189 
,56,188,190,191 

2000 definti-n:onerrorgoto203o:cls 

2020 READI:IFI<129THENREADJ:PRINTSTRING$(I, J) ?ELSEPRINTCHR$(I) t 

2025 GOTO2020 

2030 RESUME20^0 

20^0 POKE 16383,1^9 

20<^5 GOTO 20^5 

2050 REMARK—PROGRAM NUMBER THIRTEEN TO EXECUTE PRINTOUT LINES 1900-20^0 

65000 'THIRTEEN 



Text continued from page 180: 

tab characters have a decimal value 
of 193 or greater, listing 11 can distin- 
guish between tab values (to be 
printed using CHR$) and number 
pairs (to be printed using STRINGS). 
This gives us a slight improvement in 
speed over the previous method. 

A variation of this program comes 
to mind, since the number 1 is really 
not needed when using the STRINGS 
function. If the length of the string is 
1, we can PRINT CHRS(176), instead 
of using STRINGS(1,176) as we 
would when using a number pair (see 
line 1910 of listing 11). That being the 
case, it is possible to rewrite the rou- 
tine and, by adding one statement, 
tell the computer to go ahead and 
print out only 1 character. 

Features of several of these pro- 
grams may be combined. The space 
saver, which prints a series of spaces 
as the value 192 plus the number of 
spaces (as done in listings 6 and 7), 
may be combined with printing of a 
string of graphic characters using 
STRINGS (see listings 8 and 9). By 
combining these with the length-1 
technique discussed above, we have a 
slightly more complicated program. 



It does, however, run a bit faster than 
its predecessor and uses much less 
memory in the DATA statements. 

The final (and fastest) version of 
this program is given in listings 12 
and 13. Using the three techniques 
just discussed, listing 12 writes data 
values out to the data file FASTEST. 
When this data is converted to DATA 
statements (by running listing 3), the 
program in listing 13 (which includes 
the data statements) uses them to re- 
create the original picture on the 
video screen. 

Conclusions 

These programs serve to illustrate 
alternative methods of using graphics 
on the TRS-80 Model I with Level II 
BASIC. These are not the only tech- 
niques that can be used, but are 
merely our suggestions for ideas you 
can try in some of your programs. 

In some cases you will be sacrific- 
ing memory space for printout speed. 
The decision as to which of these 
methods is best for your particular 
program rests solely with you. The 
easiest way to find out is to put the 
various routines into programs and 
experiment with them. ■ 
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SAMS 

COMPUTER 

PRIMERS 



^frrr 



The popular Sams series of Computer 
Primers provide a working knowledge 
of computers without being dry and 
complex. The Primer Books guide you 
through the subject at an easy pace. 
Your journey to understanding is short 
exciting, and fun. The Sams Primers 
offer good graphics ... a good balance 
of data ... an upbeat, positive style . . . 
and are organized so that you can 
read them straight through like a novel. 

CP/M® PRIMER. 

by Mitch Waite and Stephen Murtha. 
Anon-technical discussion of CP/M 
disk operating systems for 8080 
andZ-80-based microcomputers. 
No. 21791. $11.95. 

PASCAL PRIMER 

A complete guide to the hottest new 
language in computers by Mitch 
Waite and David Fox. No. 21793. $16.95. 



COMPUTER GRAPHICS PRIMER 

An easy-to-understand guide to 
creating drawings, plans, maps, and 
schematics on a computer monitor. By 
Mitch Waite. No. 21650. $12.95. 

MICROCOMPUTER PRIMER 

(Second Edition] 
Up-to-date facts on popular 
microcomputers. Don'tbuya computer 
without reading this book by Mitch 
Waite and Michael Pardee. 
No. 21653. $11.95. 

BASIC PROGRAMMING PRIMER 

Avaluable guide to BASIC, todays most 
widely used microcomputer language. 
By Mitch Waite and Michael Pardee. 
No. 21586. $10.95. 



Soms Books. 



Mail To: Howard W. Sams & Co.. Inc. 
4300 West 62nd Street • RO, Box 7092 
Indianapolis, IN 46206 

SAVE 1 0% ON ORDERS OF $20 OR MORE! 

Quantity 
No. 21791 
No. 21793 



CP/M Primer 
PASCAL Primer 
Computer Graphics Primer 
Microcomputer Primer 
BASIC Programming Primer 



311,95 
316.95 
S12.95 
311.95 
310.95 



No. 21650 
No, 21653 

No. 21586 

Amountot order $ 

Deduct 10% ){ order is 320 or more $ 

Add local soles tax where applicable $ 

Shipping & handling costs S 2.00 

Total amountof order $ 

_ PAYMENT ENCLOSED- CHECK_ MONEY ORDER 

VISA MasterCard Interbank No 

Account No. Expiration Date 

Name (print) 

Signature 

Address 

City 

State Zi p 

CALL TOLL-FREE 1-800-428-3696 FOR THE NAME OF YOUR 
LOCAL SAMS BOOK OUTLET OR TO ORDER BY PHONE. 
Offer expires 9/31/81. AD090 



SEE THE COMPLETE SAMS LINE AT NCC. BOOTH #6209. 
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Education Forum 



Getting Problem-Solving 
Advice from a Computer 



James W Garson 

Department of Information Engineering 

University of Illinois at Chicago Circle 

Box 4348 

Chicago II 60680 



Over the last three years, Paul Mellema and I have 
been at work on EMIL, an interactive computer program 
that we use to help teach our courses in formal logic. 
Since June 1979, we have been devoting our efforts to 
implementing a computerized "copilot" for EMIL that 
students can call on to solve problems. 

The methods used to give our students advice are easily 
implemented and effective. The approach does not easily 
fit into the standard categories of educational computing 
(ie: record keeping, drill and practice, testing, games, 
simulation, etc). It is an approach that has potential for 
widespread application. The goal of this program is to 
help students develop and use skills and strategies needed 
to creatively solve problems that do not necessarily have 
only one solution. The program is Socratic in its style, 
because it asks students leading questions that help them 
analyze and resolve their difficulties. 

In the study of formal logic, students are required to 
construct formal proofs. A proof is a series of statements 
leading to a conclusion. Each step of the proof is assumed 
to be true or derived from previous steps according to the 
rules of logic. The proof is intended to demonstrate that 
the conclusion follows logically from the assumptions. 

Learning this type of thinking is valuable to students 
not only because it can lead to a mastery of logic, but 
because it also gives students experience in the kind of 
creative problem solving characteristic of mathematics, 
theoretical science, and many other disciplines and real- 
life pursuits. 

Giving students practice in the creative solution of for- 
mal problems is important in education and particularly 



About the Author 

James Garson is a member of the Department of Information 
Engineering, University of Illinois at Chicago Circle. This article is a 
revised version of a paper he delivered to the National Educational 
Computer Conference, June 1980, in Norfolk VA. The work described 
was carried out under the National Science Foundation Grant Number 
SER79-00527. This article does not represent the views of that founda- 
tion. Another article by Mr Garson, "The Case Against Multiple 
Choice," can be found in The Computing Teacher, February -March 
1980, page 29. 



SO in the sciences. Scientific knowledge is too often 
presented as if it descended from heaven or was created 
by some form of superhuman intelligence. Very little ef- 
fort is given to help students appreciate the thinking pro- 
cesses that go into the analysis and solution of scientific 
problems. There is a tendency to obscure the very human 
process of trial and error, of trying out strategies, of 
assessing failures, and of creating better lines of attack, 
which are all part of scientists' daily life. A course in logic 
gives students the opportunity to refine their problem- 
solving skills in an environment where the difficulty of 
the problems can easily be adjusted to their growing 
abilities. 

In a traditional course in logic, where students' abilities 
vary widely, those who do not have an initial knack for 
problem solving are at a serious disadvantage. Even 
when strategies for proof building are carefully discussed 
in class, some students invariably complain that they 
cannot solve a new problem on their own in spite of 
understanding the lectures. Part of this difficulty is that 
some students cannot convert verbal explanations of 
techniques into strategies for dealing with new situations. 
Their problem is somewhat similar to that of a student 
driver who has mastered a lecture on how to operate a 
car, but cannot convert this knowledge into the ap- 
propriate series of actions for handling a real car on a real 
road. Driver training classes overcome this problem by 
using the guidance of a copilot who helps correct errors 
while the students practice the task. 

Similar sorts of tutoring are very effective for helping 
students who cannot apply the verbal knowledge about 
logic to the construction of proofs. If students are asked 
to "think out loud" while attempting a proof, a gentle 
nudge here and there often leads to success. If they do not 
understand the rules or simply have not bothered to leam 
them, guiding them through a few proofs tends to 
straighten things out quickly, and it improves confidence 
and motivation. Just as in teaching most skills, effective 
methods involve letting students perform given tasks 
under guidance. Lecturing on the proper procedures and 
telling students to "go home and do likewise" is relatively 
ineffective. 
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MURPHY AVENUE. 
SAN MARTIN, CALIFORNIA 95046 

THE FINEST IN FANTASY GAME SOFTWARE 
APPLE ATARI PET TRS-80 

48K - w/disk 48K - w/disk 32K - w/disk 48 - w/disk 



SPACE GAMES 



— Climb aboard the Starship Herman 




G AL AGTIW QUEi Warp through the 64 solar systems in Hires graphics with Crystalsonics sound. Fire 
lasers and rifter pods as you battle the Vegans in real time simulation. In Galatic Quest we have attempted to combine the 
best elements of a Star Trek type game with one similar to Space Trader. What is Skishi and where is the Pleasure Planet? 
In some systems, lurking behind swarms of asteroids, are Space Pirates who will gut your ship and leave you a derelict in 
space. To win Galactic Quest you must be shrewd a business man as well as a top notch warrior. $29.95 

— Attacking aliens in 3D. Thousands of approach simulations and 10 levels of difficulty. Three 
kinds of invader craft scored by size and attack mode. An exciting Invaders type game with perspective and sound. For 
fantasy enthusiasts from 8 to 80. $29.95 

5 APID5 OF MARS — You embark on the Maiden Voyage of the Starship Herman. This game takes up 
almost 200K and uses 2 disks. It includes more than 300 Hires screens animated scenarios, a 3 dimensional maze, and a 
Martian labyrinth drawn entirely with hexagons. The takeoff and landing sequences are paddle or joystick controlled for 
the Apple and Atari and the game has 5 full scenarios. Once you land on Mars, you wander through fields of Sasquati and 
Degwat. Beware of the Vishu and the Lizardmen of Meshim. Seek the wise Mudra and unlock secrets hidden for cen- 
turies. Glyphs written on the Martian Sand hold the key to the mystery for which we offer $100 to the first to solve it. To 
answer a question we have been asked many times — yes. Sands of Mars attempts to fully utilize the sound and graphics 
capabilities of the Apple and Atari to their max! $39.95 



ADVENTURES 



— Cross the threshold to new worlds. 




i^C ■ICHAEKV —Walk the dreaded corridors ofthe deadly House of Usher. Complete with 40 rooms 
and hundreds of aggressive monsters and unique treasures. This is not your typical text adventure game but goes far 
beyond that, with animated monsters and a visual display of each room. We believe this to be the first indoor-outdoor 
game ever written for a microcomputer game which includes graphics. You may choose to wander through Usher's 
.scenic garden paths or brave the perils ofthe graveyard and descend into the crypt. Beneath the house there are laby- 
rinths, shrinking rooms, and torture chambers with no doors or windows. Your character may pick up, drop, or use ob- 
jects, fire arrows, or run frantically for the door when pursued by some loathsome creature. As the old grandfather clock 
ticks away, you will have until dawn to solve the Usher Mystery and win a real live $100 prize! $24.95 

IMPERIAL WALKER (atari 16K) — For you Atari people out there, here's a fantastic game pack of 4 games with revolutionary new 
graphics routine and Crystalsonics. As Luke Sky walker you have taken control of an All Terrain Armored Transport and with your lasers are fending off the 
Imperial attack forces. Written especially for Atari by Mike Potter. The game pack also includes Laser Nim, Auto Race, and Gunfight. Will run on Atari 400 
or 800 with disc and Joysticks. $29.95 

ADWENTUR ELAND Z041 (Coming June 1) — Step withusthroughtheCrystal door intotheworld of tomorrow's fantasy. Inthe great Outback 
of Australia in the year of 2041, will be built the greatest Adventureland of all time. Through your computer, you can experience six separate worlds of fantasy. These 
programs will take up more than 500,000 bytes of memory and fill 6 disks. Many ofthe options may be played by up to six players and in many cases against the com- 
puter itself. $59.95 



WAR GAMES 




WORLD WAR III — This is a three scenario war game in Hires graphics with sound. It is notmerely the con- 
version of a board game to computer, nor are your pieces represented by lifeless text charcters. It may be played by two 
persons and takes about 8 hours to complete. The rules are simple enough that you won't have to spend several days 
reading your manual before you can play. It contains 2 world maps and a fairly detailed map of the Iran-Iraq battle field. 
All scoring, animation, and positions are handled by the computer — no separate tablets to fool with. Moves are input by 
both players in series of 3 and when the space bar is pressed the battle becomes animated. A must see to believe .... 

WATERLDD (Coming July 1) — Awargamewithgraphicsverysimilar to WorldWar III. We have attempted to 
make this as detailed as possible, down to what each individual is wearing, his line of sight, and the number of bullets he 
has fired. It will occupy two disks and may be saved over a period of weeks. We will be publishing more information on this 
in BYTE MAGAZINE in July. $49.95 

And for you PET Users let us introduce you to . . . If IGIL A brand new language for the PET computer: Video Interactive Game Interpretive 
Language. Make your own shape tables in 80 x 50 graphics. Write your own exciting games with sound, using this versatile tool by Roy C. Wainwright. With 
this package are 9 fuW \ength graphic games. Space War, Maze, and many more. VIGIL is now in the PET world and because of its possible application even 
by the beginner, it's a fun language. Available only on disk/32K PET $99.95 ^^___. 



order line open 24 hrs / day (408) 683-0696 



We accept VISA & Mastercharge 



For good software, fast... 
We've got your number 

(203) 853-6880. 



To get your software tomorrow, 
call Westico today. 



Westico understands your nnicro- 
computer software needs. We know 
you want a good selection of soft- 
ware without the hassle of hunting 
all over for it. . .We know you want it 
fast . . . And we a Iso know you want a 
product backed by service. With 
Westico you get all three. 

We have an extensive list of 



quality software products for the 
serious nnicroconnputer buyer — 
accounting, professional tinne ac- 
counting, text processing, planning 
and analysis, telecomnnunications, 
data nnanagennent, developnnent^ 
tools. And the list is growing. 




Dial-up the 24-Hour 
Computer Hotline 
(203) 853-0816 
(300 baud) 

Ifs an on-line catalog, updated 
each day! See displays of all prod- 
ucts and the latest version numbers 
and prices. Build a trial order with- 
out any obligation. Complete the 
order only if you wish. We also offer 
24-hour delivery service. Call, write. 
Telex ordial-up today. CO.D.,Master 
C^ard and VISA accepted. 



MILESTONE is a powerful new tool 
for managers and planners, which 
organizes complex projects and 
identifiesjob schedulesessential 
to on-time completion. 

MILESTONE finds the critical 
path through hundreds of inter- 
related tasks and determines where 
slack time can be eliminated. 

Equally significant, MILESTONE 
computes manpower requirements 
and costs, . allocating them to 
proper schedule periods, and up to 
nine manpower skill/cost levels can 
be allocated to each task. 

With MILESTONE, projects can 




be measured in hours, days, weeks, 
months, quarters or fiscal quarters; 
with provision to specify working 
hours, holidays, vacations and other 
non-productive time periods. 

You can reschedule or com- 
plete tasks, revise prerequisites, 
play ^^What If" games. MILESTONE 
immediately displays the results on 
your screen or printer — either as a 
table or graph! It's easy to use and 
requires no programming! 

System with full documentation, 
$295, Documentation alone, $25. 

Versions for CP/M, APPLE PAS- 
CAL and CDOS. 



CP/M''' programs for TRS-80 Model II, Apple 
with SoftCordr Vector Graphic, iCom, Cro- 
memco, North Star, MIcropolls, Ohio Scien- 
tific, SuperBrain and more. 
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GENERAL LEDGER Peachtree'" 
ACCOUNTS PAYABLE Peachtree 
INVENTORY CONTROL Peachtree 
PAYROLL Peachtree 
CLIENT WRITE-UP Peachtree 
PAS-3 MEDICAL Artificial 
PAS-3 DENTAL Artificial 
PROPERTY MANAGEMENT Peachtree 



PTA Asyst Design 

PTA Demo Asyst Design 

ESQ-1 Legal Micro Information 

ESQ-1 Legal Demo Micro Information 

DATEBOOK \r Organic Software 



MINCE Unicorn 
WORDMASTER^- MicroPro 
WORDSTARS" MicroPro 
MAIL-MERGF" MicroPro 
SPELLGUARD^- ISA 
WORDSEARCH^- Keybits 
1 TEXTWRITER Organic Software 

TARGET'" Advanced Management 
M I N I M O D E L Financial Planning 
STATPAK NM Analytical 
M I LESTONE'- Organic Software 

ASCOM DMA 



CBS DMA 

CBS LABEL OPTION DMA 
MAGSAM III MAG 
MAGSAM IV MAG 
SELECTOR IV Micro-Ap 
PRISM/IMS MAG 
PRISM/ ADS MAG 



PL/ 1-60"* Digital Research 

BASIC-80 Microsoft 

BASIC COMPILER Microsoft 

S-BASIC'- Topaz 

NEVADA COBOL Ellis 

CBASIC-2"' Compiler Systems 

PASCAIVM'- Sorcim 

GENERAL SUBROUTINE Asyst Design 

APPLICATION UTILITIES Asyst Design 

PASCAL/MT+"' MT Microsystems 

SUPERSORT I MicroPro 
SURVEYOR Peachtree 
STRING BIT" Keybits 
STRING/80'- Keybits 
STRING/80 SOURCE Keybits 
ULTRASORTir CCS 



$550/$40 


A.D.I.L 


550/40 


A.D.I.L 


650/40 


A.D.I.L 


550/40 


A.D.I.L 


990/40 


A.D.I.L 


990/40 


A.C.I 


990/40 


A.C.I 


990/40 


A.D.I.L 


595/40 


A.C.I 


75/40 


A.C.I 


1495/50 


A.C.I. L 


75/50 


A.C.I 


295/25 


A.I 


125/25 


A.F.K 


145/40 


A.K.L 


450/60 


A.F.K.L 


125/25 


A.F.K.L 


295/25 


A 


195/40 


A.F 


125/20 


A 


195/25 


A.F.K 


495/50 


A.C.I.L 


500/40 


A.D.I 


295/25 


A. J 


175/10 


1 

A.T 


395/40 


A.F.K 


80/10 


A.F.K 


145/25 


A.CorD.F 


295/25 


A.C.F.K 


550/25 


A.C.G.K 


495/55 


A.C.F.K 


795/55 


A.C.F.K 


500/35 


B.F.L.P 


350/25 


A.F.L 


395/25 


A.F.L 


295/25 


A.F 


150/25 


A 


120/15 


A 


175/20 


A.G 


295/30 


A.C.K 


495/30 


A.C.K 


425/30 


A.G 


225/40 


A.L 


■550/40 


A.D.I.L 


65/15 


A 


95/15 


A J 


295/n/a 


A ^ 


165/15 


A ^ 



All software has specific requirements for proper operation such 
as computer type equipment configuration and support software. 
Specify disk format: North Star Single or Double. MIcropolis Mod I 
or Mod II, 8" single density. Ohio Scientific. SuperBrain or Apple, 
Check the following codes for system requirements to be certain 
your system will accept the software offered. 

(A) CP/M version 1.4 or higher. (I) Business system: 48K memory, 200K 

(B) CP/M version 2.0 or higher. dual disk drives, cursor addressable 

(C) CBASIC-2. terminal, and 132 column printer, 

(D) MBASIC version 4.51. (K) Cursor addressable terminal. 

(E) BASIC-80 version 5.0 or (L) signed license required for shipment. 
CO) specify 8080, Z80, or CDOS. 
(P) give CP/M serial number, 
(T) seriai port and modem, 
(Z) Z80CPU. 

Prices do not include shipping or C.O.D. and are subject to 

change, in CT add 7^2% sales tax. 

'Manual price will oe credited against later purchase of software. 



higher. 

(F) 48K memory or greater. 

(G) 56K memory or greater, 
(H) 64K memory 
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Oea/er inquiries invited. 
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The Software Express Service 

25 Van Zant Street • Norwalk, Connecticut 06855 
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Of course there are good reasons why tutoring is not 
widely used in introductory logic courses. These classes 
are usually quite large, so tutoring simply takes too much 
of the teacher's time. Besides that, grading formal proofs 
constructed by students is tedious, so teachers tend to 
give students relatively few exercises that require them to 
create such proofs. Even students who do well in logic 
generally do not get enough practice to develop very 
much skill. Often the teacher relies on exercises that re- 
quire a single answer — exercises that ask students to give 
justifications for the steps of a completed proof. This 
does familiarize students with the rules, but it gives them 
no practice in the art of building up a proof. 

Enter the Computer 

Computers make it possible to simulate the tutoring 
situation. Students can enter their proofs at the terminal, 
and the computer can determine whether each line 
follows from previous lines and describe the difficulty if 
one does not. If students get lost, the computer can give 
advice on how to proceed. 

In 1976 we wrote a program called EMIL that lets 
students enter their proofs at the terminal and monitors 
their progress. The program has been used in a variety of 
courses at Notre Dame and has recently been adopted at 
Rutgers University. EMIL has several advantages over 
other proof -checking programs. First, there are a large 
number of logic textbooks, each with its own version of 
the rules of logic. Our program is the only one that lets a 
teacher supply the program with the set of rules used in 
his or her class, instead of forcing the use of the text with 
the set of rules written into the program. Second, the 
EMIL program is extremely gentle with students' input 
and generally repairs typing mistakes rather than com- 
plaining about them. This is important because many 
students are unfamiliar both with the terminal keyboard 
and the notation of logic. Third, the program lets 
students enter statements at the bottom (ie: end) of the 
proof so they can work the proof backwards if they 
desire to do so. 

We allow and, in fact, encourage this because effective 
proof-building requires an analysis not only of the state- 
ments already derived, but of the statement to be proved 
as well. Often the proof can be considerably simplified by 
using the goal statement as a guide for determining the 
steps previous to it. Our program allows students to 
employ such strategies right at the terminal, instead of 
submitting a finished product to the computer for check- 
ing. The fourth advantage of our program is the main 
topic of this article: since September of 1979 EMIL has 
been giving students good advice on how to solve prob- 
lems they find difficult. In this way, it is providing a good 
portion of what can be offered by a human logic tutor. 

Programming Strategies 

There are several distinct approaches to designing a 
computer program that can offer advice on formal proof 
construction. The first is simply to store a completed ver- 
sion of each proof and a list of comments that are in- 
tended to help students who ask for aid in deriving a 
given line. If the comments prove unhelpful, students can 
ask to see the next line of the stored proof or, indeed, any 
number of lines up to and including the entire proof. 

This hint approach requires that a completed proof 
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The single board 

microcomputer 

ttiat's perfect 

forCP/Net" 



Everything you need for a network slave is built in: 
Z-80 processor, 64K dynamic RAM, even the console 
serial port. The forthcoming expansion board will add 
additional ports, priority interrupt control, and IEEE 
S-100 bus master capability for the network master 
processor. And MuSYS delivers ail the software sup- 
port you need to take advantage of CP/NEP" and the 
advanced MP/M™ operating system. For your multi- 
user system, it's the ideal way to add stations, share 
common resources (peripherals, programs, data bas- 
es), and increase total throughput, while maintain- 
ing hardware isolation for each user. 

Just $1,395 ea. Generous dealer and quantity dis- 
counts available. Call or write today for more details. 

CP/Net and MP/M are trademarks of Digital Research. 




Mult:i-user Micnosystienns 



1451 Irvine Blvd., Suite 11, Tustin, CA 92680 

(714) 730-5692. TWX: 910-595-1967 

CABLE: MUSYSTSTN 
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must be stored in the computer with appropriate com- 
ments for every problem students will work on. It also 
presupposes that there is only one reasonable sequence of 
steps that leads to the conclusion. If students approach a 
problem in an unusual way, there may not be enough 
similarity between their proofs and the stored proof for 
the computer to be of any help. Finally, it presupposes a 
top-to-bottom pattern of proof construction. But very 
often, from a given step in a proof, it is not at all ap- 
parent how to get to the conclusion. Such strategies must 
be explained with reference to what happens later in the 
proof. This sort of hint routine fails to help students ap- 
preciate global strategies that require knowledge not just 
of where the proof has been, but of where it is going. 
These are generally the most useful strategies. 

Another technique is to write a program that allows 
the computer to generate a solution to students' problems 
and to recognize certain standard situations during the 
course of that solution. This strategy eliminates the need 
for storing a proof with commentary for each problem, 
since the computer generates its own solutions. But this 
strategy runs the risk of generating strange proofs that 
students are unlikely to recapitulate. Also, each formula- 
tion of the rules of logic would require its own custom- 
tailored program for generating proofs. Furthermore, the 
program to generate comments must be very carefully 
written to avoid misleading advice. Most importantly, 
this approach still does not help students to see global 
strategies; like the stored proof approach, it uses a top-to- 
bottom pattern of proof construction. So, this approach 
also confines itself to giving advice only about the next 
line of the proof. 

Another difficulty with both of these approaches to the 
design for an advice giver is that the program does not 
attempt to construct advice on the basis of whatever pro- 
gress the student may have already made on the proof. 
This tends to discourage invention of novel, yet promis- 
ing, partial solutions. It can devalue students' creative 
abilities and lower their self-confidence. It dampens 
students' engagement in the problem-solving process 
while reinforcing stereotyped solutions. 

Our Approach 

The third approach to the design of an advice giver, the 
one we have adopted, overcomes these problems by pay- 
ing more attention to the techniques actually used by 
human logic tutors. One of the main things a human 
tutor should do is to provide students with effective 
problem-solving tools for analyzing situations and for 
breaking problems into simpler subproblems. The same 
tools can then be applied to these simpler problems. An 
effective tutor does not give a solution or even pieces of 
it. Instead, the tutor provides an apprenticeship in the art 
of asking relevant questions, whose answers lead 
students to see how problems can be broken down into 
more manageable parts. Questions like "Can you apply 
this rule to statements you have already derived?" and 
'What rule could be used to derive a statement of this 
type?", when presented in a coherent sequence, are very 
effective for helping students develop strategies to be 
used effectively in a wide variety of proof -building prob- 
lems. 

The central function of our advice-giving program is 
simply to ask students leading questions and then branch 
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Our New grafixPLUS™ 80-column printer 
opens wide for easy servicing. 



Introducing the newest members of our 
grafixPLUS^w family— the DP-9000 Series 80/132 
column printers— built on the same tradition of 
quality printout, solid design and low cost of 
ownership established by our 132/220 column 
DP-9500 Series. 

A Case for Serviceability 

Not that is comes up often, but want to get inside? 
Simple. Just remove a few screws and the clam- 
shell case swings open exposing all major compo- 
nents. This easy access plus built-in self-test and 
minimum component count yields an MTTR of one- 
half hour. The 9-wire print head replacement's even 
simpler . . . two screws and it's out. Without 
opening the case. And without a service call. 

Performance Plus 

The DP-9000 Series prints the full ASCII 96 charac- 
ter set, including descenders and underlining, bi- 
directionally, at up to 200 CPS. Number of columns 
can go up to 80 or 132, depending on character 
density— switch or data source selectable from 10 
to 16.7 characters per inch. And all characters can 
be printed double width. The print head produces 
razor-sharp characters and high-density graphics 
with dot resolutions of 72X75 dots/inch under 
direct data source control. 

Interface Flexibility 

The three ASCII compatible interfaces (parallel, 
RS-232-C and current loop) are standard, so con- 
necting your computer is usually a matter of plug- 



it-in and print. Also standard are: a sophisticated 
communications interface for printer control and 
full point-to-point communications, DEC PROTO- 
COL, and a 700 character FIFO buffer. An addi- 
tional 2K buffer is optional. 
When you're ready for a printer (or several 
thousand), look into the grafixPLUS DP-9000 Series 
from Anadex— you'll find an open and shut case 
for quality. Contact us today for details, discounts 
and demonstrations. 



nnacjex 

^ ...the plus in printers 



...close pi 



SALES OFFICES: San Jose, CA (408) 247-3933 

Fullerton. CA (714) 871-0501 • Wakefield, MA (617) 245-9160 • Austin, TX (512) 327-5k 

ANADEX. INC. • 9825 DeSoto Avenue • Chatsworth. California 91311 U.S.A. • Telephone: 
ANADEX, LTD. • Dorna House, Guildford Road • West End, Woking, Surrey GU24 9PW. England • Tef: Chobha 



59905) 6333 • Telex; 858762 ANADEX G 
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Controller or with Interface and 
Disc-Oriented software for the 
Apple II* or Apple II plus 
computer. ' ' 



12' Character 4, 8, 12 ort6' Long 

message center 

Mini-Media ... a totally new design in 
message systems that gives you - at last - the 
most effective, most economical way of 
delivering your messages . . . inside or out. 



mmi^media 



X^y Designed and Engineered by 
Rank Electro -Media Ltd. 

1437- 47 Avenue N.E., 

Calgary, Alberta, Canada T2E 6N7 

Telephone (403) 276-3533 • Telex 038-24810 

*Apple is a registered trademartt of Apple Computers, Inc. 



1. 'CAN YOU APPLY MP TO ANY PROVEN LINES' 'Y' 2 'N' 3 
'•ANSWER YES OR NO' 

2. 'APPLY MP TO THESE LINES' '*' 

3. 'WHAT IS THE MAIN CONNECTIVE OF YOUR GOAL FOR- 
MULA?' •&■ 4 'V 5 '->'6 '*PLEASE ANSWER &.V OR ->' 

Table 1: Sample records from the question file of our pro- 
gram that is designed to give advice to students concerning 
the construction of formal proofs in logic courses. 



to new questions on the basis of the answers. Eventually, 
the program runs out of questions to ask, and specific ad- 
vice is given on the basis of the information provided in 
the previous answers. (The questions can be thought of as 
being structured in a tree, with the path taken along the 
branches being determined by the students' answers and 
the advice for each situation being located at the tip of 
each branch.) 

Programming the question-asking routines for our own 
advice giver was quite simple. Thus the main focus of our 
attention has been the creation of a file of questions with 
real pedagogical merit. Since the questions are not writ- 
ten into the structure of our program, modifying the 
question tree in response to what we learn about effective 
advice is a painless process that does not require any pro- 
gramming expertise. 

Our question file has a very simple format. (See table 
1.) Each record contains the text of a question followed 
by a list of acceptable answers. Each answer is followed 
by a number indicating which record to jump to in case 
the student responds with that answer. The last item in 
each record begins with a "*" (which indicates that there 
are no more acceptable answers) and contains text that is 
printed in case the student does not respond with one of 
the acceptable answers. Most of the questions we ask are 
answered with yes or no, but we found the use of other 
sorts of answers more convenient for certain questions. 
The text of the advice to be given is simply stored in the 
question file followed by "*". This indicates that this 
pseudoquestion has no acceptable answers, and the pro- 
gram should stop after printing the advice. 

Expansion 

We have built a number of improvements into this sim- 
ple program. The first has to do with the fact that the se- 
quence of the questions should vary depending on how 
much students have learned and how difficult their prob- 
lems are. Our solution to this problem is to assign each 
problem a level number and to use this number to route 
the program to separate question trees for each level we 
have defined. 

The second enhancement is motivated by the fact that 
we want to mention items in our questions that change 
during the execution of the program (for example, the last 
line number finished in the proof or the name of the rule 
to be used). Obviously the text of the questions in the file 
cannot mention specific line numbers or rule names. Our 
solution is to introduce variables that are replaced with 
the corresponding specific information just before the 
question is printed. We have adopted a convention that 
words beginning with "&" are variables, so a line of ad- 
vice on our question file might read: 
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First compare quality. 
Then compare cost. 

Morrow Designs' 10 megabyte 
l^ard disl^ system: $3,695. 



MORE MEMORY. LESS MONEY. 

Compare Morrow Designs" DISCUS 
M26'** hard disk systems 
to any system available 
forS-100 or Cromemco 
machines. First, compare 
features. Then, com- 
pare cost per mega- 
byte. The M26 works 
out to under $200 a 
megabyte. And the M1 is 
about half the cost of com- 
peting systems. 

COMPLETE SUBSYSTEMS. 

Both the M10 (8"). and the M26 
(14"), are delivered complete with 
disk controller, cables, fan, power sup- 
ply, cabinet and CP/M® operating 
system. It's your choice: 10 Mb 8" 
at $3,695 or 26 Mb 14" at $4,995. 
That's sinigle unit. Quantity prices sire 
available. 

BUILD TO FOUR DRIVES. 

104 Megabytes with the M26. 40+ 
megabytes with the M10. Formatted. 
Additional drives: M26: $4,495. 
M10: $3,195. Quantity discounts 
available. 

S-100, CROMEMCO 
AND NORTH STAR* 

The M26 and M10 are sealed-media 
hard disk drives. BothS-100 controllers 
incorporate intelligence to super- 
vise all data transfers through four I/O 
ports (command, 2 status and data). 
Transfers between drives and control- 
lers are transparent to the CPU. The 
controller can also generate interrupts 
at the completion of each command 
, . . materially increasing system through- 
put. Sectors are individually 
write-protectable for multi- 
use environments. North 
Star or Cromemco? 
Call Micro Mike's, 
Amarillo, TX, 
(806) 372-3633 
for the software 
package that allows 
the M26andM10torun 
on North Star DOS. MICAH of 




Morrow Designs' 
26 megabyte 
hard disk system: 
$4j99S. 




Sausalito, CA, (415) 332-4443, 
offers a CP/M expanded to full 
Cromemco CDOS compatibility. 

AND NOW, MULT-I/O.™ 

Mult-l/0 is an I/O controller that allows 
multi-terminal and multi-purpose 
use of S-1 00 and Cromemco computers. 
Three serial and two parallel output 
ports. Real time clock. Fully program- 
mable interrupt controller. Designed 
with daisy-wheel printers in mind. 
Price: $299 (kit), $349 assembled 
and tested. 

MAKE HARD COMPARISONS. 

You'll find that Morrow Designs' hard 
disk systems offer the best price/ 
performance ratios available for S-100, 
Cromemco and North Star compu- 
ters. See the M26 and M10 hard disk 
subsystems atyourcomputer dealer 
Or, write Morrow Designs. Need infor- 
mation fast? Call us at (415) 524-2101. 

Lool^ to Morrow 
for answers. 



*CP/M is a trademark of Digital Research Corp. 
*Gromemco is a trademark of Cromemco, Ina 
*North S'tar is a trademark of fslor h Star Computers, Inc. 



5221 Central Avenue 
Richmond. CA 94804 












H ESP dataKEYper is: 

the Information Management System: 

• Designed for the user 

• Completely documented for the user 

• Compatible with SVa". 8" floppy and CORVUS 10Mb 

• On which our application products are based 

• That organizes and makes sense of data 



dataKEYper features: 



• Useful to new users and experienced professionals 

• Great for software developers 

• Easy-to-learn and easy-to-use 

• Completely menu-driven 

• Designed by experienced professionals 



dataKEYper functions: 

• CREATE — Information files Interactively 

• EDIT — easy to vary record size and contents 

• SEARCH — unique data retrieval and statistical 
features Including . . . 

• SORT — very flexible and efficient 

• REPORT — very versatile report generator 

• Mailing list and label processing 

• Indexed Sequential (ISAM) — 
Multiple keys allowed 



Compatible Products announced: 

ESP bookKEYper. E3P Personal budgetKEYper 

Note: ESP dataKEYper Is prerequisite software. 



ESP Computer Resources Is a 15-year old company of 
experienced computer professionals. We welcome 
your Inquiries and have more Information available. 
We have justifiable pride In our work — It's a New 
England tradition. 
Write or call us now! 

Introductory price — 

floppy version $99 

Corvus 10Mb $449 

User manual only $40 

Dealer Inquiries Invited! 
MasterCard and Visa welcome 



ffiSnESS^ vis/^ 




^ 



t5P CDfTFU 1^^ 

RESOURCES inc. 



S A6H STREET- HOLLIS.M.H. 03043 -TEL.CGaSl^GB -7Se4 
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'TOU SHOULD APPLY &RULE TO LINE &GNUM" 

This directs the program to fill in the specific information 
about the rule name and line number, for example: 

"YOU SHOULD APPLY MP TO LINE 5" 

Although our advice-giving program was running with 
these two enhancements in September, we were still 
working on a central portion of the program the follow- 
ing January. We still had to program the most important 
improvement: the development of subroutines that can 
answer all the questions posed to students by the pro- 
gram and that can comment on any errors in students' 
responses. Though students are usually accurate in their 
responses,, they occasionally make mistakes that can 
result in their receiving bad advice. But this is not the 
only reason for giving the computer the ability to 
monitor the correctness of students' responses. 

Once students run the advice giver a number of times, 
they become bored with answering a number of seeming- 
ly pointless questions. The questions become pointless 
not because they are not needed in analyzing proof- 
construction problems in general, but because a par- 
ticular portion of the analysis is not needed for the prob- 
lem being dealt with. When the computer is capable of 
answering the questions itself, we can decide which ques- 
tions at particular levels of difficulty should be printed at 
the terminal, and those the computer should answer for 
itself by examining the proof being worked on. 

Experienced students may resent being asked any ques- 
tions at all and may prefer the advice giver to merely 
print specific pieces of advice. However, we believe that 
for most students who need the advice giver in the first 
place, posing relevant questions is much more valuable to 
learning problem-solving skills than is obtaining advice. 

Does It Work? 

We now have a version of EMIL that answers all the 
questions it poses. We also have a method for indicating 
which questions are to be asked under the particular cir- 
cumstances. There is a need to do more research on how 
obtrusive the advice giver ought to be in relation to 
students' progress and cognitive style. However, one of 
the advantages of our program is that we can easily con- 
trol the circumstances under which questions are asked. 
In fact, our program allows the students to suppress the 
asking of questions if this bothers them. 

There is a final reason for programming the computer 
so that it can answer all the questions: when this is done 
the program can traverse the question tree on its own and 
come up with relevant advice. Once advice is available, 
the program can follow it to construct proofs on its own. 
Judging from extensive tests of the program, our advice 
tree turns out to be highly, though not totally, effective 
for solving logic problems. It is capable of solving over 
95% of the problems that we give to our students. This 
provides us with an important tool for improving our 
program. By running a large number of problems 
through our advice giver, we can determine the cir- 
cumstances under which it is unable to do a proof. Then 
we use that information to create a more sophisticated 
version of our question file. 

This approach to giving computerized advice has a 
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FORMATTED DISKS: Compatible with Lanier 'No Problem', Lanier 90/1 OD, Lanier C-20 
(Shared Logic), Micom (Philips) 2000/2001. A.M. 425, A.M. Comp Edit, 
A.M. Comp Set, C.P.T. 6000/8000, Canon and Lexitron. 
STANDARD DISKS: A complete line of highest quality 51/4" and 8" disks. 

FLIP SORT: An attractive. Durable, Dust Proof, Desk-Top Storage and Retrieval 
System. Availabje for both 51/4" and 8" Disks. 

HEAD CLEANING KITS: Reduce costly service calls with the long lasting, easy to use kits. 
Available for the'51/4" and 8" drives. 

GENERAL SUPPLIES: Static Prevention Devices. Printwheel Binders, Continuous Stock Paper, 
Disk Cartridges, Digital Cassettes, Ribbons, Printwheels, Sound Covers 
for Printers. 



Quiet Designs of California 
1030 W. Maude #512 
Sunnyvale, Calif. 94086 
Phone (408) 730-0170 



Quiet Designs Inc. 
473 Macara #706 
Sunnyvale. Calif. 94086 
Phone (408) 739-5215 
Outside Calif. (800) 538-1552 



Quiet Designs-Central Valley 
1330 W. Robinhood Suite F 
Stockton, Calif. 95207 
Phone (209) 957-8631 



Quiet Designs International 
5940 F #2 Road 
Richmond, B.C. 
Canada V7C 4R9 
Phone (604) 273-9710 



Dealer Information: USA call Quiet Designs Inc. Canada call Quiet Designs Internatif 



ENTREPRENEURS 



4 valuable references 
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1981 SOFTWARE WRITERS MARKET: 

Where to sell your programs: CDC, Apple, Atari, Digital 
Equipment, Computervision, Arthur D. Little, MCAUTO, 
DataTrain, Osborne/McGraw Hill, Computerland... These 
firms will market and distribute your programs for you or 
buy rights. Many will provide cash support for program 
development. Detailed writeups describe what kinds of 
software they want, payment rates, contract details, who to 
contact including names, addresses and phone numbers. 
Hundreds of firms listed, latest revision April, 1981 -$45 
(see free offer below) 

FREE-LANCE SOFTWARE MARKETING, 
3rd edition: How to market software: in book form, 
direct to users, mailorder, through service bureaus, 
computer manufacturers, consulting co's, how to set up a 
users group. Includes sample contracts, case studies, 
selling techniques, avoiding liability, negotiating 
strategies.."/ liked it. ..insightful and concise... most 
comprehensive book on the subject available... impressive 
in both its scope and detailed treatment of the subject 
matter. The no-nonsense approach of the author is 
refreshing..." Chris Brown, 80-Microcomputing - $30 

UPDATE: The software marketing newsletter for 
software entrepreneurs. Updates to the 7987 Software 
Writers Market plus new marketing opportunities, latest 
news on software marketing, laws, contracts, copyrights, 
etc. - $15/yr (12 issues) 

GRAPHICS SOFTWARE FOR MICRO- 
COMPUTERS by B.J. Korites, PhD: Program 
listings in BASIC to draw points, lines, 2 and 3 dimensional 
surfaces and solids, translations, rotations, scaling, hidden 
line removal, isometric and perspective transformations, 
templating, use of tablets. Program listings and theory 
explained in detail. Programs executable on the Apple II. 
Conversions to other micro systems and FORTRAN 
presented. A self-teaching guide for students and 
professionals. - $28.50 



FREE OFFER: order the i9ai software writers market and 
receive update free for 6 months! 

NO-RISK GUARANTEE: if you are not satisfied for any 
reason, you may return your purchase within 10 days for a 
full refund. 

TO ORDER: 

By Phone: Call (617)934-0445 VISA/MASTERCHARGE 

accepted. 

By Mall: Indicate titles and quantity. On credit card orders, 

include card no. and exp. date. 

KERN PUBLICATIONS 

190 Duck Hill Rd, P.O. Box 1029, Duxbury, MA 02332 



wide range of applications. It can be used, for example, 
to help college students with their physics homework, to 
determine the identity of unknowns in qualitative chem- 
istry, to help medical students learn diagnosis, and even 
to help people determine what is wrong with their cars or 
whether they should itemize their deductions. All it takes 
is a simple program to run the questions and a question 
file that is carefully constructed to reflect the best 
strategies that people actually use to solve the kind of 
problems at issue. Depending on the context of its use, 
some or all of the enhancements to the basic program we 
have developed could be used. 

It is worth pointing out exactly how our advice-giving 
program differs from the traditional way in which the 
multiple-choice format is used in CAI (computer-aided 
instruction). These differences are not particularly strik- 
ing from the programmer's point of view. In both cases, 
programs are designed to ask questions and to select new 
questions on the basis of the answers. The advice-giving 
program requires a more elaborate branching structure 
and may differ in being unable to evaluate responses. But 
the important differences are the ones that are obvious to 
the educator: these have to do with the educational goals 
of the program. 

The standard objective for using multiple-choice tech- 
niques is to help students learn certain facts. In the case of 
the advice-giving program, the answers are not part of 
what is being taught. It is the sequence of questions 
representing an effective problem-solving strategy that 
we would like students to master. By repeatedly exposing 
students to questions that have been proven effective in 
problem analysis, they learn to develop efficient strate- 
gies that can be used over a wide range of problems. The 
whole process of adopting principles of problem analysis 
is a valuable exercise of problem-solving skills that can be 
applied to any domain where creative thinking is re- 
quired. 

We should stress that despite our emphasis on strategy 
learning as an objective to advice-giving programs, the 
programs are also effective in giving factual information. 
From our advice giver, our students learn about the rules 
of logic, their names, their operation, and their functions 
in proofs. Also important is that our program helps ex- 
pose students to this information at the exact times when 
it is most useful: this is the context when they are most 
likely to be receptive to learning these facts. 

Although the advice-giving program may not look 
very different from standard multiple-choice "course- 
ware" to the programmer, it has radically different 
educational goals — the most important of which is the 
development of problem-solving abilities. Given the 
simplicity of the programming effort as compared to 
games and simulations, the advice-giving program is par- 
ticularly attractive for educators interested in developing 
students' creativity. ■ 



Education Forum is an occasional feature in BYTE intended 
to foster debate about the uses of personal computers in the 
schools and colleges. We encourage reader participation. Con- 
tributors should supply their full names and addresses for 
publication, along with their telephone numbers, which will not 
be published. 
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CUSTOM 
PRODUCTS 

DESIGN • LAYOUT 
MANUFACTURING 




ECT-100-F 

RACKMOUNT CARD CAGES 
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"w^Ti^'n f 



8080 CPU 

CENTRAL PROCESSING UNITS 




CCMB-10-FMIN 

6,10 OR 20 SLOT CARD CAGES 




R2|/0 

ROM/RAM & I/O 




S-100 
PRODUCTS 




RM-10 

CARD CAGE & POWER SUPPLY 




16KRAM 

FULLY STATIC MEMORY 



BUILDING BLOCKS 

FOR 

MICROCOMPUTER SYSTEMS. 

DEDICATED CONTROLLERS ^, 

AND TEST EQUIPMENT 



CARD CAGES, POWER SUPPLIES 

MAINFRAMES, CPU'S, MEMORY 

I/O, OEM VARIATIONS 




! 3 '•i'.ir,„„,e„ 






TT-10 

TABLE TOP MAINFRAMES 



ELECTRONIC CONTROL TECHNOLOGY, INC. 

763 Ramsey Ave., Hillside, NJ 07205 (201) 686-8080 



SPECIALIZING IN 

QUALITY 

MICROCOMPUTER 
HARDWARE 
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PS-30 A 

POWER SUPPLIES 



MULTIBUS® 
PRODUCTS 



MULTIBUS IS A TRADEMARK OF INTEL CORP. 



Desk-Top Wonders 



A Chessboard Journey on the 
TI-59 Programmable Calculator 



Michael Gilpin 

Michigan Technological University 

Houghton MI 49931 



KTTOUR-59 (see listing 1) is a program for the Texas 
Instruments TI-59 that finds Knight tours on an 8 by 8 
board. (A Knight tour is a journey on a chessboard where 
the Knight lands on each square exactly once.) 

To begin, partition the calculator memory locations in- 
to 320 program lines and 90 addressable memory loca- 
tions by pressing 9, *Op, 17. Then enter the program and 
press B. This initializes values in registers 00 thru 89 as 
shown in figure 1. The actual chessboard is represented 
by registers 11 thru 18, 21 thru 28, . . , 81 thru 88, After 
setting up this initial configuration, the program returns 
with the display value 0. Enter the initial square number 
and press C. The program will then move the Knight at 



the approximate rate of one move every 33 seconds ac- 
cording to the Rule of Wamsdorf. That is, it will always 
move the Knight to a square having, at that point in the 
tour, a minimal number of entrances. 

Execution stops with the display value as soon as no 
additional moves can be found. Pressing D causes the 
program to flash each move in the format ''square.move" 
(eg: "13.07" means the seventh move was made on square 
number 13). This allows the user to write down the com- 
plete tour on graph paper. If used in conjunction with the 
Texas Instruments PC-IOOA printer, a hard copy of the 
tour is produced using the same format. Then for a dif- 

Text continued on page 202 



Listing 1: KTTOUR-59, written for the Texas Instruments TI-59. 

Loc. Keys 



000 f 9 jCsTOj r 50 J 

r 8 ^ fsTO^ (^09 J 

(^RcT^ (^•^IND^(^ 09 J ( ^SUM J ( IQ J 
SUB^r~0^ 

(STOJ (^00 J 



003 
006 

010 
017 

020 
023 
027 
034 
037 



r 1 ^fsro^rs9^ 

(rCiT) (^IND^ ("qQ ^^^^' ^ ^^ ^ 

/^SUB ^ (Oy r 91 ^ TlNV )(r^=^J Ca)C^O "^^^^ ^°^ legal exi 



CoTTunents 

Start with 9 exits. 
Prepare to test 8 jumps. 

Put KT on test square. 
Test for legal move. 
Prepare to count exits. 
One exit has been found. 
Put KT on potential exit. 

it. 
Increase exit count. 
Next potential exit. 

Listing 1 continued on. page 200 
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ENTER, THE INNOVATOR. 

Now You Can Access The World's 

Most Respected Business 

& Financial Database 

On Your Personal Computer 




whether you own an Apple, Atari, Com- 
modore, Radio Shack, or other computer 
hardware system, you can now get on-line 
with Dow Jones Information Services. 

This database is filled with reliable business 
I and investment information fed direaly from 
The Wall Street Journal, Barron's, and the 
world-wide Dow Jones News Service. Having 
access to this business/investment database 
is like having a private stock ticker, financial 
consultant, and comprehensive business li- 
brary right at your fingertips. 

With Dow Jones Information Services you 
can retrieve in-depth articles from The Wall 
Street Journal and Barron's; get stock quo- 
tations — just 15 minutes delayed— for over 
6,000 companies; receive 50 key financial in- 
dicators on selected companies. . .even up- 
date and evaluate your personal portfolio! 
And, you can do all of this at your conven- 
ience, in the privacy of your home or office. 

To make sound business and investment 
decisions, you need instant access to and re- 
trieval of vital business information. With 
Dow Jones Information Services, you get this 
information — as recent as 90 seconds, as far 
back as 90 days— when you need it, 21 hours 
a day. Plus when you get on-line with Dow 
(j Jones, there's no minimum access charge or 
subscription fee. 

If you're serious about investments and 
would like to have the information-gathering 
resources of Dow Jones at your fingertips, 
visit your computer store for a demonstration 
or call us today. 

For More Information 
Call Toll Free (800) 257-5114 

(In New Jersey, call (609) 452-1511) 



DOWJON65 INFORMATION SER/IC€S 

Providing Informotfon Through Innovofion 



P.O. Box 300 
Princeton, NJ 08540 

Circle 135 on inquiry card. 
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Listing 1 continued: 

041 
046 
054 
060 
061 
065 
070 
079 



Return KT to test square. 



{KChJ ^50 J^xSt ^ ^RCL^ C 89 ) (^'-x^t ) ( ^ }( 60 J Test for new nininum. 
rSTOj (^OJ ^RCL^ ^10 ^ rSTOj (^0 J 



Mew minimum and position. 



Next test square. 

Return KT to last square. 



CDGDGDOGD 

r RClJ r 10 ^r - jTrCLJ^ 20 ^r = J ( ^'^x=t J ( ^ 2 J ( ^ 1Q } stop if no move possible. 
^STO^ r 10 ^ r 1 ^ fsUM ^ (j^IND^ (10) 



090 



091 



109 



Trst J 



105 (RCL) (nND) ( 10 )('^-Cp) (lN\r)( ^SUB^ 

GD G3 CED QD 03 © 

(j'aNDj ( ^ 00 J (^Op j ( ^ 30 J (^STO ^ ( j^^NDj 

(^ 00 ^( sumJ (^ 00 ^( ^^^Dsz^ Ca300C^O 

130 (^ 1 ^(^STO^(^ 01 ^( ^STO j (^Q7 j(^^r j(^ST0 J^ 

(^STO^(^05 ^(^ x^ ^C^^'^^ C^J C '^ 3C^^^^C ^^ ^ 

153 TcLR J^R/S^ 



Move knight . 

Look for further moves. 

Test for correct range. 
Return for legal move. 
Prepare board for tour. 




Fill border squares. 



155 



165 ( '^LBL 

169 

172 

175 



Load jump increments. 



Make first move. 



STo")r 10 jT STO jf 20 j(^ 1 J(^ST0 J(^"1NdJ(^1Q j(^RST J Begin search. 



(^ 8 ^ (sTO j ( ^00j 
C 8 jTsTO J 




Display Routine. 
Prepare row index. 
Prepare column index. 





198 
203 
207 ( CLR 






(Z)G3G3(iDGD 

( ^ + ^ ( ^RCL^ ( j''IND^ ( ^89 j (^^ 
r jT = J 6»ausej(pauseJ (pause V"Prt J Display "square.! 




Next column. 



Next row. 
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The tool you need to chop 
your software backlog can 
be yours now i 

f TRAM Drastically Cuts Development Time 
and Can Increase Your Productivity by 2000% 

TRAM is an advanced TRansaction Access Method developed in PL/I to run on a variety of CPU's and operating systems. With its screen 
manager, you are completely freed from the burdens of screen communication such as location, length, rendition and even text itself. 
In addition, TRAM takes care of full data validation, default value generation and housekeeping of past values. 




Look at what TRAM 
can do for you: 



will assist 
you in design: 

TRAM forms, kept with your 
specifications, describe in detail the 
layout, along with the information 
and processing required to get and 
validate data. This documentation is of 
tremendous help when modification 
is required. 

As an option, TRAM provides a 
multiple-level up-and-down 
generalized menu and chaining 
system allowing you to create tree- 
structured applications along 
with parameter passing. 



will boost 
your productivity: 

TRAM takes care of line-column 

positions and all video attributes. 

TRAM has a unique "no show" 

feature which extends the versatility 

and scope of your software. 

TRAM has a powerful exception 

processing handler. TRAM controls 

protected areas and echoing. 

TRAM formats and redisplays accepted 

data. TRAM retains past values 

for each item. TRAM builds default 

values based on past events. 

TRAM checks input for consistency, 

magnitude, match in a predefined list 

and even provides an interface 

for a search against your own external 

files, or, as an option, against 

a built-in fast direct access code file. 

All those benefits lead to a deep 
reduction in the actual number of lines 
you have to code. 



Will give you 
environment freedom: 

All TRAM features can be used 

on any display video terminal with 

cursor addressing. TRAM will 

also work on a variety of CPU's 

and operating systems from 

micros to minis and even mainframes. 

Any displayable text is program 

independent and can be in any foreign 

language. Even more, the date 

format can be any arrangement of 

day, month and year, with or 

without month spelling. Andthedecimal 

point is what you want it to be. The 



menu option gives you drive 
independence: programs, parameters 
and data files are freely scattered on 
different disk drive, with run-time 
choice. 

CHECK IT BEFORE 
YOU BUY 

Ask for the demo kit and you will 
see how a 2000 line program is 
reduced to 100. Sendthe coupon below, 
along with $50 and here is what 
you get: 

• The screen generator and editor. 
You will immediately start 
creating and editing your own 
screens. 

• The screen examiner. You will 
display and examine your 
new screens and see TRAM features 
at work. 

• The utility programs you need 
to adapt TRAM to your environment. 

• The demo program with source 
listing and documentation. 

• The full TRAM screen manager 
manual set. 

• A sample of TRAM screen forms. 

The demo kit is for Z80, 8080 CP/M 
based systems with a minimum of 
48K and comes on an 8" single side 
single density soft sectored diskette. 
TRAM'S screen manager price is $295 
and can be yours for $245 if bought 
less than 30 days after the demo. 

(CP/M. MP/M and PUI-80 are registered trademarks of Digital Research) 

It Isn't just for small business anymore! 



Purchase price includes a 6 month 
maintenance and update period. 

So act now to see how TRAM 
will solve your problem. 

Concentrate on your application, 
TRAM concentrates on the 
technical burden. 

TRAM is available now for Z80, 
8080 CP/M and MP/M systems with 48K 
minimum and requires the PL/1-80 
compiler (or the PL/1-80 run-time library 
if your application is not in PL/I). 

Coming soon are versions for 
8086/8088, Prime Computers, Data 
General, Digital Equipment 
(LSI 11. PDP 11 and VAX), IBM 
and others. Coming soon also are 
the multi-key multi-user file 
management system, the report writer, 
the file inquirer and the transaction 
processor. 




REDDOX CORPORATIOIM 



Qty. 



• — -■ PLEASE SEND ME: — — ^ — ^^ ^^^ — 

Price ea. 



TRAM*s screen manager (disk & doc) $295 

+ code file option 75 

+ menu option (with doc) 100 

TRAM'S menu system alone 150 

TRAM demo kit 50 

TRAM'S screen manager - documentation only 30 

TRAM'S menu system - documentation only 20 

PL/I compiler & run-time library (disk & doc) 500 

PL/I run-time library (disk & doc) 100 

PA residents add 6% tax 

shipping and handling ?. 

TOTAL 

i understand that If I decide to buy TRAM's screen manager in less than 30 days after the demo, $50 

credit will be applied towards the total amount. I understand also that a signed software license 

agreement is required and that purchase price includes a 6 month maintenance and update period. 

Send check or money order to Reddox Corporation, Oept. B1 - 215 Chapel Crest Terrace, Pittsburgh, PA 15238 

NAME ^^_ 

ADDRESS 

CITY 



_STATE_ 



_ZIP_ 



Circle 352 on Inquiry card. 



BYTE May 1981 201 




Ad 



#13 SORWARE 



1^ out our new items. 



CP/M users: specify disk systems and formats. Most formats available. 




CP/M' 

ARTIFICIAL ^. ^ 

INTELLIGENCE <^ ^ 

v^ Medical $449/$40 

t'^ Dental $449/$40 

COMPLETE BUS. SYSTEM 

Creator $269/$25 

Reporter $169/$20 

Botfi $399/$45 

COMPUTER CONTROL 

i^Fabs $159/$20 

UltraSort II $159/$25 

COMPUTER PATHWAYS 

Pearl (level 1) $ 99/$25 

Pearl (level 2) $299/$40 

Pearl(level3) $549/$65 

DIGITAL RESEARCH 

CP/M 2.2 

NorthStar $149/$25 

TRS-80 Model II (P&T).$159/$35 

Micropolis $169/$25 

Cromemco $189/$25 

PL/1-80 $459/$35 

»xBT-80 ..$179/$25 

Mac 5 85/$15 

Sid --J 65/$15 

Z-Sid --S 95/$15 

Tex $ 70/$15 

DeSpool $ 50/$10 

DYNAMIC MICRO- 
PROCESSOR ASSOC. 

»^ Ascom $ 1 09/$ 1 5 

CBS $369/$45 

.^ DMA-DOS $ 1 79/$35 

GRAHAM-DORIAN 

\.^ General Ledger $729/$40 

.^ Acct Receivable $729/$40 

.^ Acct Payable $729/$40 

.^ Job Costing $729/$40 

Payroll $493/$40 

Inventory $493/$40 

Cast! Register $493/$40 

Apartment Mgt $493/$40 

KEY BITS 

String/80. . .$ 84/$20 

.^String/80 (source) $279/$na 

WordSearch $179/$25 

MICRO-AP 

S-Basic $269/$25 

Selector III $269/$25 

Selector IV $469/$35 

MICRO DATA BASE 
SYSTEMS 

MDBS $269/$35 

MDBS .....$795/$40 

^ DRS or QRS or RTL $269/$35 

i^MDBSPKG $1295/$60 

MICROPRO 

WordStar $324/$60 

1-^ Customization Notes. .. .$ 89/$na 

Mail-Merge $114/$25 

WordStar/Mail-Merge. , .$434/$85 

i^ DataStar $249/$60 

WordMaster . . .$119/$40 

SuperSort I $199/$40 

MICROSOFT 

Basic-80 $294/$30 

^ Basic Compiler $329/$30 

v^ Fortran-80 $349/$30 

Cobol-80 $574/$30 

Macro-80 $144/$20 

Edit-80. .$ 84/$20 

MuSimp/MuMath. .... .$224/$25 

MuLtsp-80 $174/$20 

ORGANIC SOFTWARE 

TextWriterlll $111/$20 

DateBook $269/$25 

OSBORNE 

General Ledger $ 59/$20 

Acct Rec/Acct Pay. ... .$ 59/$20 

Payroll w/Cost $ 59/$20 

i^AII3 $129/$57 

All 3 + CBASlC-2 $199/$71 



PEACHTREE- 

General Ledger $399/$40 

Acct Receivable $399/$40 

Acct Payable $399/$40 

Payroll $399/$40 

Inventory $399/$40 

Property Mgt $799/$40 

CPA Client Write-up $799/$40 

Mailing Address $349/$40 

SOFTWARE WORKS 

Adapt $ 69/$na 

Ratfor. $ 86/$na 

SOHO GROUP 

MatchMaker $ 97/$20 

Worksheet $177/$20 

STRUCTURED SYSTEMS 

GLorARor APorPay. . .$599/$40 

Inventory Control $449/$40 

.^Analyst $199/$25 

.^ QSort. $ 89/$20 

SUPERSOFT 

»^ Forth (8080 or Z80) $149/$25 

i^ Diagnostic II $ 84/$20 

Other less 10% 

TCS 

GLorARorAPorPay, . $ 79/$25 
All 4 $269/$99 

WHITESMITHS 

•C"' Compiler $600/$30 

Pascal (incl"C"} $850/$45 

"DATA BASE" 

FMS-80 $649/$45 

dBASE II $629/$50 

Condor $599/$30 

T.I.M $329/$35 

"PASCAL" 

^ Pascal/MT+ $429/$30 

.^ Pascal/Z. $349/$30 

Pascal/UCSD $299/$30 

Pascal/M $149/$20 

"WORD PROCESSING" 

.^SpellGuard $249/$25 

Spell Binder $349/$45 

»^ Magic Wand $289/$45 

i^ VTS/80 $489/$65 

"OTHER GOODIES" 

Tiny"C" $ 89/$50 

Tiny "C" Compiler $229/$50 

CBASlC-2 $ 89/$15 

Nevada Cobol $129/$25 

MicroStat $224/$15 

Vedit $ 99/$15 

.^ Prof Time Bill (Asyst) .... $549/$40 

i^ ESQ-1 $1349/$50 

.^ MiniModel $449/$50 

.^StatPak $449/$40 

»^ Micro B 4- $229/$40 

,^ BSTAM $129/$10 

APPLE II' 

MICROSOFT 

Softcard $292 

.^Fortran $179 

Cobol $574 

PERSONAL SOFTWARE 

Visicalc $122 

CCA Data Mgr $ 84 

Desktop/Plan $ 84 

Zork $ 34 

PEACHTREE" 

General Ledger $224/$40 

Acct Receivable $224/$40 

Acct Payable $224/$40 

Payroll $224/$40 

Inventory $224/$40 

"OTHER GOODIES" 

Super-Text II $127 

Data Factory $129 

.^ DB Master. $159 

Ledger Plus $549 

i^ Charles Mann less 15% 

.^STC. less 15% 



ORDERS ONLY-CALL TOLL FREE VISA • MASTERCHARGE 

1-800-854-2003 ext. 823 • Calif. 1-800-522-1500 ext. 823 

Overseas— add $10 plus additional postage • Add $2.50 postage and handling 
pereach item • California residentsadd 6% salestax • Allow2 weeks on checks, 
C.O.D. ok • Prices subject to change without notice. All items subject 
to availability • ® — Mfgs. Trademark. 

THE DISCOUNT SOFTWARE GROUP 

6520 Selma Avenue, #309 • Los Angeles. C A 90028 • (213)666-7677 



Desk-Top Wonders . 
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Figure 1: Register initialization assignments. The values are 
assigned as shown for an 8 by 8 playing area. Usable squares are 
identified by a zero value; the board size can be reduced by 
manually assigning nonzero values to eliminate squares. 
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Figure 2: Example of a reduced-size board. The Knight tour 
shown here is the result of KTTOUR-59's version of the Rule of 
Wamsdorf applied to a starting position of 11. 



Text continued from page 198: 

ferent tour, press B, enter a new starting position, and 
proceed as before. 

The program execution can be modified to find tours 
on subsets of the 8 by 8 board. Press B as before. Then 
enter a nonzero value (say 1) into any square you wish to 
eliminate before entering the initial square and pressing 
C. This works since the Knight is not allowed to move to 
squares containing a nonzero value. For example, press B 
and then store the value 1 into registers 16, 17, 26, 27, 
36, 37, 46, 47, 56, 57, 61 thru 67, and 71 thru 77. Enter 
the initial position of 11 and press C. The result will be 
the 5 by 5 tour shown in figure 2. ■ 
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Circle 132 on inquiry card. 



\mrs 

YOUR 
MEMORY? 



Our MEMORIES Have Made US Famous! 



WHY? 



Reliability! 

That's the secret of our success. 
We are dedicated to producing the 
most reliable memories possible for 
the S-100 bus and the new IEEE 
S-100 bus. 

Flexibility! 

No matter what CPU you use, we 
have the memory for you. 

SUPER AM™ 2- We've delivered 
over 5,000 of these 64K dynamic 
RAM boards to OEMs worldwide. 
This board sets the standard for 
reliable operation. 

SUPERAM™ 4- Now available 
for Z80A and 8085A users, with 
bank select and optional parity bit. 

SUPER AM™ 5 -Our forthcom- 
ing IEEE-696 (S-100) compatible 
RAM will provide 64 Kbytes of 
dynamic RAM as either 32Kx 16 or 
64Kx8. 

With ECC, too! 

Announcing the SUPERMEM™ 
ECC! This is the ultimate in memory 

Circle 328 on inquiry card. 





Shown Left to Right: 
SUPERAM 4 
SUPERMEM-ECC 
SUPERAM 2 



data protection: built-in automatic er- 
ror correction. The SUPERMEM 
transparently corrects single bit errors 
and detects double bit errors. 

We'll Design One for You! 

If you have a special situation 
that calls for a custom design in- 
volving memory, processors, con- 
trollers, or even complete systems, 
give PIICEON a call. We might have 
the answer to your product need. 

And That's Not All! 

We also supply the following 
Microcomputer Boards: 

• C-86 — 16-bit 8086 processor 



board with multi-processor arbitra- 
tion logic, on-board PROM and 
RS-232 port. 

• V-100 - 80x24 high-speed 
video output board. 

• D-lOO — Coming soon, the 
answer to 5V4 and 8-inch Win- 
chester control. 

WRITE FOR OUR NEW BROCHURE 

OEM Computer Products 

2350 Bering Drive 

San Jose, CA 95131 

(408) 946-8030 ©piiceon. inc. i98o 
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An Integer Math 
Package for the 8080 



Bruce D Carbrey 

109 Bucknell Trl 

Hopatcong NJ 07843 



''How can you have a computer 
that doesn't know how to multiply?" 
People unfamiliar with microcom- 
puters ask this question incredulously 
whenever I describe the limitations of 
arithmetic on my 8080-based system. 
Of course, if you work in BASIC, 
you may take arithmetic for granted; 
but if you are an assembly-language 
user like myself, you are probably 
painfully aware of the absence of 
16-bit arithmetic on the 8080 
microcomputer. 

It is quite possible that you need 
multiple-byte arithmetic routines for 
your assembly-language programs. If 
program space is a problem (most 
floating-point routines use several K 
bytes of memory), or if 16-bit signed 
integer arithmetic is sufficient for 
your needs, then the arithmetic 
routines given in this article may be 
of interest. These routines run one 
order of magnitude faster than full 
floating-point routines; also, they 
occupy only 215 bytes, all of which 
may be in read-only memory if 
desired. 

Two additional routines provide 
conversion between ASCII (Ameri- 
can Standard Code for Information 
Interchange) decimal character 
strings and the signed binary notation 



used by the arithmetic routines. 
These routines require an additional 
175 bytes, including 2 bytes that must 
be in programmable memory. 



Improve your 

8080-based personal 

computer by adding 

these 16-bJt arithmetic 

routines. 



Design of the Arithmetic Routines 

The arithmetic routines (given in 
listing 1) use the HL register pair as 
a 16-bit wide 'accumulator." Sub- 
routines performing dyadic opera- 
tions (ie: those with two operands) 
expect to find one operand in the HL 
register pair and the other in the DE 
register pair. The result is returned 
in the HL pair. The arithmetic sub- 
routines also set the sign and zero 
flags to reflect the value of the result 
returned in the HL register pair. (For 
example, if the result of an operation 
is decimal —11034, then the minus 
flag will be set and the zero flag will 
be cleared.) The information in the 
carry flag is invalid and should be ig- 



nored. The B, C, D, and E registers 
are restored by all routines except 
EDIVMOD (the division routine), 
which returns the quotient in the HL 
register pair and the remainder in the 
DE register pair, with the B and C 
registers restored. 

Internally, values are represented 
in two's complement form, with the 
most significant bit acting as a sign 
bit. (See text box on page 225.) This 
representation is a simple extension of 
the 8-bit representation used for nor- 
mal accumulator operations. 

Unfortunately, this also leads to 
one small anomaly. The smallest 
representable number is —32,768, 
but the largest is only +32,767. (See 
the text box on page 226.) Thus, if 
you negate the value —32,768, an 
overflow will result. As a conse- 
quence of this fact, you may add or 
subtract two values that give a result 
of exactly —32,768, but if you try to 
multiply or divide two numbers that 
will yield an answer of exactly 
— 32,768, an overflow will result 
because the multiply and divide 
routines work on absolute values 
internally. 

All operations, including the 
string-to-numeric conversions, will 

Text continued on page 226 
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ND MEMORY PARITY? 

Gocxj luck! 




BILLINGS BC-12 FD COMPUTER SYSTEM 



The difference between a "hobby" computer 
and a "professional" system can mean the 
difference between success and failure when 
accuracy and dependability are at stake. 

For example, professional computers go to 
the extra expense of adding memory parity. 
This feature uses an extra 64 K Bits of RAM to 
monitor the condition of the computer's memory 
thanks. When a memory chip malfunctions, the 



memory parity watchdog immediately identifies 
the malfunction without losing data integrity. 
In "hobby" computers without the memory 
parity feature, a memory error goes undetected 
often causing the program to " walk" all over 
the customers data files, To a hobbiest such 
problems are an interesting challenge to test 
hisskill. Tothe businessman, theyareexpensive 
and intolerable. 



All BillingsComputerSystems have been 
designed for professional applications. Every 
machine has full memory parity capabilities. 
These features cost a little more, but we believe 
that a few dollars invested in good equipment 
will result in substantial savings for years to 
come for the serious computer user. If you 
would like to knowmoreabout Blllingsquality 
products please contact us today. 



COMPUTER SYSTEMS DESIGNED FOR THE PROFESSIONAL 



(Bjlliogs 

Computer Division 

18600 E. 37th 

Independence, MO 64057 

(816) 373-0000 

Include payment for the purchase of a Billings Computer System 
with this ad and receive the Billings Word Processing Pack and the 
Billings Operating System Pack at no extra cost (a $1,000 value). 



D 



Name 

Company 

Title 

Address _ 
City 



Phone( ). 



D 



State. 



Zip_ 



BC1 2 -FD Computer System $6600 

Includes 64K RAM Parity. 630 K Disk capability, 2 serial 
and 1 parallel port. Full 96 Character Graphics Display 
Screen. 

BC12 DF2M COMPUTER SYSTEM $9900 

Includes all the BC-12 FD features except disk capacity is 
increased to 2 megabytes in a separate cabinet. 

P-55 WORD PROCESSING PRINTER $3100 

55 Characters per second. InterchangeableThimbles 

CHECKENCLOSED. Amount $ 

(Billings pays shipping costs on all prepaid orders.) 

SHIP COD 

Send information on becoming a 
Billings Dealer. 

Send information on the Billings Library 
of Professional Applications Software. 
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FORTRAN IV 



"I needed a FORTRAN with 
COMPLEX as well as REAL and 
DOUBLE precision arithmetic, 
that would produce relocatable 
code and link in assembly lan- 
guage subroutines. It also had to 
be a FORTRAN that was easy to 
use as well as being a complete 
implementation. SuperSoft/SSS 
FORTRAN is the only microcom- 
puter FORTRAN that met my re- 
quirements." 

Supersoft makes full WATFIV 
FORTRAN IV available to micro- 
computers. Supersoft/SSS FOR- 
TRAN meets and exceeds the 
ANSI 1966 standard. The com- 
piler supports many advanced 
features including: variable 
character strings and recursive 
subroutines with static variables. 
Fully compatible RATFOR is also 
available. 



for CP/M 



FEATURES 

Code ROMable ".COM" files or 

generation: Intermediate code files 
(saves disk space). Ex- 
ternal routines may be 
called. Relocatable format. 

Data types: Byte, Integer, real, dou- 
ble precision, complex, 
logical, character and 
varying length strings. 

Operations: All standard operations 
plus string comparisons, 
assignments, and .XOR. 

Constants: Hexadecimal, decimal, 
and character literals 
with features to Imbed 
control characters. 

Statements: ANSI 1966 standard with 
multiple statement lines. 

Controls: Map, List, and Symbol 
table output options. 

I/O: Read, Write, Append, Re- 

wind, Close, Delete, Re- 
name, Search, Sequen- 
tial and Random I/O on 
disk files. Supports all 
CP/M devices. 



System Requirements & Prices 

SSS FORTRAN requires a 32k CP/M 

system. Z80 only. 
SSS FORTRAN with RATFOR: $325 
SSS FORTRAN alone: $250 

Manual only: $ 25 

RATFOR alone: $100 

Macro Assembler: $ 80 



CP/M Formats: 8" soft sectored, 5" Nor- 
thstar, 5" Micropolis Mod II, Vector MZ, 
Superbrain DD/QD Apple 11 + 

All Orders and General 

Information: 

SUPERSOFT ASSOCIATES 

P.O. BOX 1628 

CHAMPAIGN, IL 61820 

(217)359-2112 

Technical Hot Line: (217) 

359-2691 

(answered only when technician 

Is available) 




''At lost, Q FORTRAN that will 
run my large moinfrome 

programs/' 



SuperScft 



•CP/M REGISTERED TRADEMARK DIGITAL 

RESEARCH 

SSS FORTRAN is the copyright of 

Small Systems Services, Urbana, Illinois 



First in Software Technology 



Listing 1: Id-bit arithmetic subroutines in 8080 assembly language. The eight routines, which are fully documented in the listing, 

operate on Id-bit numbers in two's complement form. 

43 ORG 4000H 



*««*« EXTENDED ARITHMETIC SUBROUTINES FOR 8080 COMPUTERS ♦♦♦♦♦ 

WRITTEN BY BRUCE D. CARBREY REVISION SEPT.» 1977 

THESE ROUTINES EXTEND THE ARITHMETIC CAPABILITIES OF 

THE 8080 MICROCOMPUTER TO INCLUDE INTEGER ARITHMETIC 

ON SIGNEDf 16-8IT QUANTITIESt USING BINARY, TWOS-COMPLEMENT 

ARITHMETIC, THE RANGE OF PERMISSABLE VALUES WITHOUT 

OVERFLOW IS 

-32767 TO ^32767 

DECIMAL, TO USE A MATH ROUTINEt 
SIMPLY LOAD THE REGISTER(S) INDICATED WITH THE OPERAND(S)f 
AND CALL THE APPROPRIATE ROUTINE, THE ANSWER WILL BE 
RETURNED IN THE REGISTER(S) INDICATED. THE SIGN (S) AND 
ZERO (Z) FLAGS WILL BE SET TO REFLECT THE VALUE OF THE 
RESULT IN THE SAME WAY AS FOR AN ORDINARY 8-BIT ADD. 
LOGIC IS PROVIDED FOR DETECTING OVERFLOW FOR ALL OPERATIONSt 
WHICH RESULTS IN A CALL TO A ROUTINE NAMED OVERFLOW 
( WHICH IS NOT SUPPLIED SINCE YOU MUST DECIDE WHAT YOU 

WANT TO DO IN CASE OF OVERFLOW PROBABLY PRINT A MESSAGE 

AND JUMP TO YOUR MONITOR). 

IN ADDITION TO THE MATH OPERATORSt TWO UTILITY SUBROUTINES 
ARE PROVIDED FOR STRING-NUMERIC AND NUMERIC-STRING CONVERSION. 



ENTRY 



SUBROUTINE FUNCTION 



EADD 


(HL) 


= (HL) 


♦ 


(DE) 


ESUB 


(HL) 


= (HL) 


- 


(DE) 


EMULT 


(HL) 


= (HL) 


« 


(DE) 


EDIVMOD 


(HL) 


= (HL) 


/ 


(DE) t 


ESIGN 


SET 


(S)f (Z] 


) F 


"LAG T 



AND (DE) = (HL) MOD (DE) 



UNCHANGED. 
ECMP SET (S)f (Z) FLAGS TO REFLECT (HL) - (DE) t LEAVING 
(HL) AND (DE) UNCHANGED. 

DECBIN CONVERT ASCII CHARACTER STRING REPRESENTING A SIGNED 
DECIMAL INTEGER TO A SIGNED BINARY NUMBER. 

BINDEC CONVERT A SIGNED BINARY NUMBER TO AN ASCII STRING 

REPRESENTING THE SIGNED DECIMAL VALUE OF THE NUMBER. 



89 

90 

91 

92 

93 

94 

95 

96 

97 

98 

99 

100 

101 

102 

103 



MATH PACKAGE EXECUTION TIMES IN MICRO-SECONDS: 
ROUTINE TYPICAL WORST CASE 



« 


EADD 30 
ESUB 50 
EMULT 370 
EDIVMOD 680 


54 

74 

517 

2500 


« 


***** YOU MUST 


PROVIDE 


OVERFLOW 
CONVERR 


EQU 
EQU 


Wl 

Wl 



WHERE TO GO AFTER OVERFLOW 

WHERE TO GO ON STRING-NUMERIC ERROR 



106 
107 
108 
109 
110 
111 
112 
113 
114 
115 



♦ SUBROUTINE EADD - ADD (HL) TO (DE)f RESULT TO (HL) 



(HL) = (HL) ♦ (DE) 
ON RETURNf SIGN, ZERO FLAGS WILL REFLECT RESULT. CY CLEARED. 
A REGISTER CLOBBERED. Bt C» Dt E REGS RESTORED. 



4000 


7C 


4001 


AA 


4002 


E680 


4004 


19 


4005 


C20E40 


4008 


IF 



EADD 



MOV 
XRA 
ANI 
DAD 
JNZ 
RAR 



AtH 

D 

80H 

D 

ESIGN 



TEST IF SIGNS ARE SAME OR DIFFER... 



ADDf WITHOUT AFFECTING ZERO FLAG... 
SKIP OVERFLOW TEST IF SIGNS DIFFER 
TEST FOR OVERFLOW BY... 



Listing 1 continued on page 212 
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X 




KNOW THYSELF 



"Humans are no kxiger limifed to philosophic in- 
trospection in tt>eir stnvings for setf-knowledge. 
They can now attempt to analyze and under- 
stand the workings of the tiuman mechanism." 

Emesf W. Kent 










■'^"^^^.Kent 



AVAILABLE FALL 1981 



DIGITAL HARMONY 

by John Whitney 

A new synthesis of 
sight and sound . 

Digital Harmony lays the 
foundation for the whole new 
field of audio-visual art mode 
possible by microconnputers, 
John Whitney, a pioneer of the 
special effects technology 
used in STAR WARS and 2001: 
A SPACE ODYSSEY, explains the 
special union of corr puter 
graphics and music. His 
computer-generated visual 
art graphically depicts the 
lows of harmonic motion 
common to all music. 

Digital Harmony includes a 
complete description of 
Whitney's computer, periph- 
erals, and film techniques. 
Colorful illustrations are in- 
cluded. OS well OS the program 
listings that generated them. 
The descriptions are sufficient 
for anyone to begin to explore 
this new territory as a com- 
poser and computer experi- 
menter - transforming the small 
computer into on ideal instru- 
ment for creating compositions 
in aural and visual art. 

John Whitney is on the 
Faculty in the Department 
of Art at the University of 
California. Los Angeles. 



ISBN 0-07-070015-X 

240 pages 

hardcover 

over 50 color ^ 1 OR 

photographs y ^ I ■ 7 9 



INVERSIONS: 
A Catalogue 
Calligraphic 
Cartwheels 

by Scott Kim 

Foreword by Douglas Hofstader 

Bockword by Jef Raskin 

,1. ' . 

Surprising symnnetries in 
design and letterforms 

Illusion . , . calligraphy . . 
visual magic - Scott Kim's new 
book, Inversions, delights the 
eye and enchants the mind. 
Filled wivh intriguing designs! 
words that read the some right- 
side up oi'id upside down, 
words within words, and un- 
expected symmetries, these 
compositions create a fresh 
way to look at the alphabet. 
The text includes the visual 
principles of symmetry, lettering, 
and problem solving that are 
basic to these images, The 
author also draws parallels to 
related exercises in perception 
in such diverse areas as art. 
music, word ploy, and mathe- 
matics. Scott Kim's original 
inversion designs first appeared 
in Omni magazine, inspiring 
on overwhelming reader re- 
sponse. An irresistoble chal- 
lenge, invertible writing appeals 
to everyone who loves beauty 
in mathematics and design. 

Scott Kim is a doctoral student 
in Computer Science at Stan- 
ford University and is a concert 
pianist and composer, 



ISBN 0-07-034546-5 

128 pages 

softcover 

over SO illustrations 

available summer 1981 



$8.95 



BRAINS, 
BEHAVIOR, 
AND ROBOTICS 

by James S.AIbus 

Robotics design 
and applications 

This computer-oriented guide 
explores how the brain functions 
primarily as a computer device 
for generating and con- 
trolling behavior. The author 
assesses behavior as a product 
of three hierarchies of 
computing modules: 

• memory modules 

• behavior-generating modules 

• sensory-processing modules 

A section on artificial intelli- 
gence ties this hierarchical 
model to vital computer 
science techniques such as 
planning, problem-solving, 
machine vision, natural 
language understanding and 
knowledge representation, A 
closing section on robotics 
discusses the design consid- 
erations in constructing a robot 
control system fashioned after 
this model of the brain, and 
explores the current and 
potential use of robots in 
our environment. 

Dr. James S. Albus is Project 
Manager with the Notional 
Bureau of Standards, 



ISBN 0-07-000975-9 
400 pages 
hardcover 
180 illustrations 



$15.95 



THE BRAINS OF 
MEN AND MACHINES 

b y Ernest W . Kent 

Human models for 
computer design 

When the "Brains of Men and 
Machines" series of articles 
. first appeared in BYTE 
magazine, the response was 
immediate and enthusiastic. 
Now Ernest W. Kent has expand- 
ed his ideas about the brain 
into a full-length book. As 
researchers begin to unravel 
the mysteries of the brain's 
chemical, electrical, and 
synaptic circuitry, their findings 
ore becoming immediately 
applicable to advances in 
robotic behavior and computer 
design. The Brains of Men and 
Machines "dissects" the brain 
to provide new insights into 
computer design and artificial 
intelligence. 

It is one of the rare books that 
transcends disciplinary bound- 
aries. In it the ever-increasing 
relationship between man and 
machine is freshly examined - 
a relationship, Professor Kent 
concludes, that is today being 
reexamined in the light of 
man's own neurological 
self-image. 

Dr. Ernest W. Kent is a 
Professor of Physiological 
Psychology and Psychd- 
phormocology at the University 
of Illinois at the Chicago 
Circle Campus. 



ISBN 0-07-034123-0 
304 pages 
hardcover 
illustrated 



$15.95 



The BYTE BOOK Collection 
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Siil>roiitiM«s Vol. 



BASIC 
SCIENTIFIC 
SUBROUTINES, 
VOLUMES """ 

1 AND 2 

by Fred Ruckdeschel i^MJ^mmmmm$mHHKI 



Valuable programs for 
professional and hobbyist 

Designed for the engineer, scientist, 
experimenter, and student, this series pre- 
sents a complete scientific subroutine 
package in BASIC, 

• Volume 1 covers plotting, complex vari- 
ables, vector and matrix operation, 
random number generation, and series 
approximations. 

• Volume 2 continues with legst-squares 
approximation, special polynomial 
functions, approximating techniques, 
optimization, roots of functions, inter- 
polation, differentiation, integration, and 
digital filtering. 

These volumes feature routines written in both 
standard Microsoft and North Star BASIC, 
extensive appendices, and subroutine 
cross-referenes, 

Dr. Fred Ruckdeschel is a Principal 
Scientist with Dynacomp, Inc. 

VOLUME 1 VOLUME 2 

ISBN 0-07-054201-5 ISBN 0-07-054202-3 
336 pages 384 pages hardcover 

hardcover illustrated 

illustrated available Fall 1981 

$19.95 523.95 




Tl»« BVTE Book <rf 

Pascal THE BYTE 

BOOK 

/ r..,-^«uK,u„.. OF 

Uh^^bhe pascal 

Blaise W, Liffick, Editor 

A powerful, structured language 



Based on articles, language forums, and 
letters from BYTE magazine, this work is a 
valuable software resource. Pascal con- 
tinues to be popular as a structured pro- 
gramming language. Written for both 
potential and established users, this book 
introduces the Pascal language and 
examines its merits and possible imple- 
mentations. Featured ore two versions of a 
Pascal compiler, one written in BASIC and 
the other in 8080 assembly language; 
a p-code interpreter written in both Pascal 
and 8080 assembly language; a chess- 
ploying program; and on APL interpreter. 



ISBN 0-07-037823-1 
334 pages 
hardcover 



$25.00 







THREADED 

INTERPRETIVE 

LANGUAGES 

by Ronald Loeliger ^ 

How to implement 
FORTH on your Z80 



Threaded languages (such as FORTH) ore 
compact, giving the speed of assembly 
language with the programming ease of 
BASIC, They combine features found in no 
other programming languages. This book 
develops on interactive, extensible 
language with specific routines for the Zilog 
Z80 microprocessor. V\/ith the core inter- 
preter, assembler, and data type defining 
words covered in the text, it is possible to 
design and implement programs for almost 
any application and equivalent routines 
for different processors. 

Ron Loeliger is a Senior Analyst with 
Intermetrics, Inc. 

ISBN 0-07-038360-X 
272 pages 
hardcover 
illustrated 



$18.95 



BEGINNER'S 

GUIDE FOR 

THE UCSD 

PASCAL 

«. SYSTEM 

by Kenneth L. Bowles 



The most popular Pascal 
version explained by its creator 

Written by the originator of UCSD Pascal 
System, this informative book is on orienta- 
tion guide to the UCSD Pascal System. For 
the novice, this book steps through the 
System, bringing the user to a sophisticated 
level of expertise. Once familiar with the 
System, the reader will find the guide on 
invaluable reference tool for creating 
advanced applications. The package offers 
programs which may be run without 
alteration on: 

• DEC PDP-11 or General Automation 
minicomputers 

• Western Digital Microengines 

• 8080, 8085, Z80, 6502, 6800, 9900 or 
AM-lOO based microcomputers (includ- 
ing the popular Apple II and Radio Shock 
TRS-80 microcomputers) 

Dr. Kenneth L. Bowles is Director of the 
Institute for Information Systems, University 
of California, Son Diego. 



ISBN 0-07-006745-7 
204 pages 
softcover 



$11.95 



1 
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YOU JUST 
BOUGHT 
A PERSONAL 

by Thomas Dwyer and Morgot Critchfield 

A Structured Approach to 
Creative Programming 



Intended for both the novice programmer 
and the experienced computer enthusiast, 
this book presents practical ideas for 
personal computer use at home or at work. 

Its approach is especially suitable for 
educational purposes. Written by the 
leading contributors of computer educa- 
tion material, this book is on entertaining 
and resourceful tool. There ore over 60 
reody-to-use programs written in Microsoft 
and Level II BASIC for the TRS-80 in the areas 
of educational gomes, financial record 
keeping, business transactions, disk- 
based files, and word processing. 

Dr. Thomas Dwyer is a Professor of 
Computer Science at the University of 
Pittsburgh. 

Morgot Critchfield is a doctoral student 
in Foundations in Education at the Univer- 
sity of Pittsburgh. 



ISBN 0-07-01 8492-5 
343 pages 
softcover 
78 illustrations 



$11.95 




BEYOND GAMES: 

SYSTEM 

SOFTWARE 

FOR YOUR 

6502 

PERSONAL 

COMPUTER 

by Kenneth Skier 

Creating programs for the Apple, 
Atari, Challenger and 
PET computers 

At lost, a complete programming guide- 
book for owners of personal computers 
utilizing the 6502 microprocessor, A self- 
contained course in structures programming 
and top-down design, this book presents 
a powerful set of tools for building on 
extended monitor, disassembler, hexadec- 
imal dump routine, and text editor programs. 
Programs ore thoroughly explained, with 
clear instructions for modifications, 

Kenneth Skier is a Systems Programmer 
for Wong Laboratories. Inc., and a Lecturer 
at MIT, 



ISBN 0-07-057860-5 
440 pages 
softcover 
illustrated 



$14.95 



stimulating, provocative, problem-solving 
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CIARCIA'S 

CIRCUIT 

CELLAR 

by Steve Ciarcia 




Practical uses for home computers 

imaginative and practical, Ciarcia's Circuit 
Cellar details a variety of microcomputer 
projects. A collection of the best articles 
from the popular series in BYTE magazine, 
this volume includes 

• D/A conversion 

• Programming EPROMS 

• AC remote-controlled appliances 

• digitized speech 

• touch input video display 

Complete instructions are given on how to 
construct each project. With amusing 
anecdotes and an easy-going style. 
Ciarcia presents his material in such a 
manner that even a neophyte need not be 
afraid of it. 

1SBNO-07-010960-5 

125 pages 

softcover 

color photographs and diagrams 



$8.00 




CIARCIA'S 
CIRCUIT 
CELLAR, 
VOLUME II 

by Steve Ciarcia 



More practical uses for 
home computers 

Composed of pOfDulor articles from BYTE 
magazine, this volume tells how micro- 
computers can be uniquely interfaced to 
our environment. Projects include 

• building a computer controlled home- 
security system 

• computerizing appliances 

• transmitting digital information over a 
beam of light 

• building the Intel 8086 microprocessor 
system design kit 

• input-output expansion for the TRS-80 

ISBN 0-07-010963-X 

224 pages 

softcover 

photographs and diagrams 



$12.95 



MICRO- 
COMPUTER 
STRUCTURES 

by Henry D'Angelo 



^^^^.. 




Digital Electronics, 
Logic Design, and 
Computer Architecture 

Today, there is on increasing demand for 
computer users who ore not only well-versed 
in software, but who con also maintain, 
modify, and design their own hardware 
systems. 

This text introduces computer users with 
little or no background in digital hardware 
to the basic computer structures used in 
microcomputer design and microcomputer 
interfacing. Helpful examples and end-of- 
chopter exercises further illustrate the 
various concepts presented, and a detailed 
bibliography provides additional reading 
opportunities. As a resource and textbook. 
it will assist 

• programmers and systems analysts 

• engineers and scientists 

• managers 

• students 

Detailed Instructor's Manual also available. 

Dr. Henry D'Angelo is the Associate Dean 
of the College of Engineering and Professor 
of Manufacturing Engineering at Boston 
University, 



ISBN 0-07-01 5294-2 
288 pages 
hardcover 
314 illustrations 
available spring 1981 

$18.95 



Instructor's Manual 
ISBN 0-07-0 15298-5 
softcover 

$8.95 



BUILD 

YOUR OWN / 

Z80 I^V^^\ 

COMPUTER / lA^ 

by Steve Ciarcia mmmmm^^immmmK^^ 

Every step spelled out for 
do-it-yourself buffs 

For the engineer, computer technician, 
student, and anyone interested in building 
a computer rather than buying one, this 
practical guide shows how to build a work- 
ing computer based on the Zilog Z80 micro- 
processor. Each computer subsystem is fully 
explained and supported by proven design 
and testing information. The description 
focuses on a basic single-board micro- 
computer containing 

• easy expansion to include a video terminal 

• a 1 K-byte operating system 

• serial and parallel ports 

• hexadecimal display 

• audio cassette moss storage 

Readers con modify the system to meet 
personal needs. 

Steve Ciarcia is a Computer Consultant, 
Electrical Engineer, and author of "Ask 
Byte" and "Ciarcia's Circuit Cellar" columns 
in BYTE magazine. 

ISBNO-07-010962-1 
330 pages 
softcover 
available summer 1981 



$15.95 



BYTE Books' reputation is based 
on providing technically 
accurate, useful, and timely 
information. Established on the 
same principle as BYTE 
magazine, BYTE Book's evolved 
in response to the rapidly ex- 
panding audience of home 
and business computer users. 
Computer professionals and 
enthusiastic newcomers need 
to keep pace with this 
unabated growth. This selec- 
tion of BYTE books can 
expand your library of knowl- 
edge and expertise. 

TO ORDER, CALL TOLL 
FREE 800-258-5420, OR 
FILL OUT YOUR CHOICES 
IN THIS COUPON and 
return it with check, 
money order, or charge 
card number to: 



EliTI 



B[][I^S 

70 Main Street 

Peterborough. 

New Hampshire 03458 



order now . . . ! 



m 



Circle 55 on Inquiry card. 






70 Main Street 

Peterborough, New Hampshire 03458 



Nome. 



Address, 
City 



. State_ 



-Zip 



• Check enclosed in the amount of _ 

^S • Bill Visa. Card Number 

figj*« Bill Master Charge. Card Number _ 

• Expiration Date 



Include 75c per book to cover postage 
and handling. 



TITLE 



PRICE QUANTITY AMOUNT 











































SHIPPING 




TOTAL 
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Listing 1 continued from page 206: 

116 4009 AC XRA H ...EXCLUSIVE OR OF CY AND SIGN OF RESULT 

117 400A 17 RAL 

118 400B DCOOOO CC OVERFLOW CHECK FOR ARITH OVERFLOW 

119 * FALL THRU TO 

« 

« SUBROUTINE ESIGN - SET (S) ♦ (Z) FLAGS TO REFLECT (HL) 



122 
123 
12<f 
125 
126 
127 
128 
129 
130 
131 
132 



400E 


AF 


400F 


fi4 


4010 


CO 


4011 


85 


4012 


C8 


4013 


AF 


4014 


3C 


4015 


C9 



ESIGN 



A REGISTER CLOBBEREDf ALL OTHERS RESTORED. 



XRA 


A 


ADD 


H 


RNZ 




ADD 


L 


RZ 




XRA 


A 


INR 


A 


RET 





CLEAR FLAGS 

SET FLAGS TO REFLECT HI BYTE 

RETURN IF HI-ORDER BYTE IS NON-0 

ELSEf SEE IF L IS TOO... 

AND IF S0» RETURN 

ELSEf FORCE FLAGS TO SHOW ♦ 



« SUBROUTINE ESUB - SUBTRACT (DE) FROM (HL) » RESULT TO (HL) 



135 






136 






137 






138 






139 


4016 


D5 


140 


4017 


EB 


141 


4018 


CD3040 


142 


401B 


CD0040 


143 


401E 


01 


144 


401F 


C9 



(HL) = (HL) - (DE) 

ON RETURN, ZERO, SIGN FLAG REFLECT RESULT. CY CLEARED. 

A REGISTER CLOBBERED. B, Ct D, E RESTORED. 



ESUB 



PUSH 


D 


XCHG 




CALL 


C0MP2 


CALL 


EADD 


POP 


D 


RET 





FORM 2S COMPLEMENT OF SUBTRAHEND., 
...AND PROCEED AS IN ADDITION 



« ECHS - CHANGE SIGN OF REGISTER (HL) 



147 
148 
149 
150 
151 
152 
153 
154 
155 
156 
157 
158 
159 
160 
161 
162 
163 
164 
165 
166 
167 
168 



(HL) = -(HL) 

ON RETURN, ZERO, SIGN FLAG REFLECT RESULT. CY CLEARED. 
A REGISTER CLOBBERED. B, C, D, E RESTORED. 



4020 


7C 


ECHS 


MOV 


4021 


0680 




SUI 


4023 


C22A40 




JNZ 


4026 


85 




ADD 


4027 


CCOOOO 




CZ 


402A 


CD3040 


ECHSGO 


CALL 


402D 


C30E40 




JMP 



4030 


7C 


4031 


2F 


4032 


67 


4033 


7D 


4034 


2F 


4035 


6F 


4036 


23 


4037 


C9 



COMP? 



A,H 

80H 

ECHSGO 

L 

OVERFLOW 

C0MP2 

ESIGN 



CHECK FOR THAT ONE NASTY CASE... 
...OF (HL) = EXACTLY -32768... 
...WHICH CANT 3E COMPLEMENTED RIGHT 
...AND WHEN DETECTED, ABORT 
ELSE, FORM 2S COMPLEMENT IN (HL) 
SET FLAGS AND RETURN 



SUBROUTINE C0MP2 - FORM 2S COMPLEMENT OF (HL) 



MOV 


A,H 


CMA 




MOV 


H,A 


MOV 


A,L 


CMA 




MOV 


L,A 


INX 


H 


RET 





* SUBROUTINE EMULT - MULTIPLY (HL) BY (DE), RESULT TO (HL) 



171 
172 



(HL) = (HL) ♦ (DE) 

ON RETU»RN, ZERO, SIGN FLAG REFLECT RESULT. CY CLEARED. 



Listing 1 continued on page 214 
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THE ORIGINAL MAGAZINE FOR 
OWNERS OF THE TRS-SO "* MICROCOMPUTER 



* TRS-80'- IS A TRADEMARK OF TANDY CORP. 



SOFTWARE 

FOR TRS.80 " 

OWNERS 



H 



CQIVIPinHQMICS 



MONTHLY 

NEWSMAGAZINE 

FOR TRS-80" 

OWNERS 



MONTHLY NEWSMAGAZINE 

Practical Support For Model I, II & III 



PRACTICAL APPLICATIONS 
BUSINESS 

GAMBLING • GAMES 
EDUCATION 
PERSONAL FINANCE 
BEGINNER'S CORNER 
NEW PRODUCTS 
SOFTWARE EXCHANGE 
MARKET PLACE 
QUESTIONS AND ANSWERS 
PROGRAM PRINTOUTS 
AND MORE 



NOW IN OUR 4th YEAR 



PROGRAMS AND ARTICLES PUBLISHED IN RECENT ISSUES 
INCLUDE THE FOLLOWING: 

• FINCALC - A COMPLETE FINANCIAL APPLICATIONS PACKAGE 

• INFORMATION SYSTEM REVIEW 

• STATISTICAL COMBINATIONS 

• PASCAL'S TRIANGLE 

• ASSEMBLY LANGUAGE FOR BEGINNERS 

• DISK FILES 

• MOD-III REVIEW 

• KEYBOARD THUNDER AND LIGHTING EXPLAINED 

• DOS COMMANDS IN LEVEL II 

• PROBABILITY CURVE GENERATOR 

• CALCULATOR SIMULATIONS 

• THE MEGABYTE GAP 

• STOCKS AND BONDS 

• BUDGET ANALYSIS (FOR BUSINESS AND HOME) 

• NEWDOS/80 REVIEW 

• DUTCHING - THE HORSE SYSTEM THAT CAN'T LOSE 

• A SIMULATED GOLF GAME 

• CONTINUOUS FORM SOURCES 

• TAX/SAVER REVIEW 
AND MORE 



^^^ 



*^ooVt*[FlNCALC] 



l^^^S 



^t^ 



A Complete Financial Analysis Package Used 

To Calculate MarkuJD, Margin, Annuities, Compound Interest, Nominal 

^, And Effective Rates, Sinking Funds, Mortgage Calculations, Future Value, 

fi^^^A^^ Savings and Insurance, Percentage Difference Between Two Numbers, 

Amortization Schedule and More 



SEND FOR OUR NEW 64 PAGE SOFTWARE CATALOG (INCLUDING LISTINGS OF HUNDREDS OF TRS-80"' PROGRAMS AVAILABLE ON 
CASSETTE AND DISKETTE). $2.00 OR FREE WITH EACH SUBSCRIPTIONS OR SAMPLE ISSUE 



* All programs arc supplied on cassette (add $3 for Diskette Version - add $5 for modified Mod-II Version). 



ICQIUPUTRDMICS 



fVlftTV«NAfl.TCAC APP\JCATOjS BECivcE" 



50 N. PASCACK ROAD 
SPRING VALLEY. NEW YORK 10977 

ONE YEAR SUBSCRIPTION $24 

TWO YEAR SUBSCRIPTION $48 

SAMPLE OF LATEST ISSUE $ 4 

START MY SUBSCRIPTION WITH ISSUE 

(#1 • July 1978 • #12 - June 1979 • #24 - July 1980 * 
NEW SUBSCRIPTION RENEWAL 



NEW TOLL-FREE 

ORDER LINE 

(OUTSIDE OF N.Y. STATE) 

(800) 431-2818 




HOUR 

24 ORDER 
LINE 

(914) 425-1535 




#30 ■ January 1981) 



CREDIT CARD NUMBER . 
SIGNATURE 



NAME. 



ADDRESS . 



_CITV_ 



_EXP. DATE. 



_STATE. 



.ZIP. 



*** ADD $12/YEAR (CANADA, MEXICO) - ADD $24/VEAR AIR MAIL - OUTSIDE OF U.S.A., CANADA & MEXICO *** 



Circle 171 on inquiry card. 



BYTE May 1981 213 



Listing 1 

173 

17^ 

175 

176 

177 

178 

179 

180 

181 

182 

183 

18^ 

185 

186 

187 

188 

189 

190 

191 

192 

193 

19^ 

195 

196 

197 

198 

199 

200 

201 

202 

203 

204 

205 

206 

207 

208 

209 

210 

211 

212 

213 

214 

215 

216 

217 

218 

219 

220 

221 

222 

223 

224 

225 



continued: 



4038 
4039 
403A 
403D 
403E 
403F 
4042 
4043 
4044 
4047 

4048 
4049 
404C 
404D 
404E 
404F 
4052 
4053 
4056 
4057 
4058 
405B 
405C 
405D 
4060 
4061 
4062 
4063 
4066 
4067 
4068 
406B 
406C 



A REGISTER CLOBBERED. B» C» D» E RESTORED. 



406F 
4070 
4071 
4072 
4075 
4076 
4077 
4078 
4079 
407A 
407B 
407E 



C5 

n5 

CD6F40 

AF 

84 

CA4840 

AF 

R2 

C40000 

EB 

7D 

210000 

37 

3F 

IF 

D25640 

19 

DCOOOO 

EB 

29 

DCOOOO 

EB 

R7 

C24C40 

Dl 

7C 

07 

DCOOOO 

78 

17 

DC3040 

CI 

C30E40 



EMULT 



HLSMALL 



XMLOnP 



SHIFTOP 



SIGNoCL 



44 

7C 

17 

DC3040 

EB 

7C 

A8 

47 

7C 

17 

DA3040 

C9 



PUSH 

PUSH 

CALL 

XRA 

ADD 

JZ 

XRA 

ADD 

CNZ 

XCHG 

MOV 

LXI 

STC 

CMC 

RAR 

JNC 

DAD 

CC 

XCHG 

DAD 

CC 

XCHG 

ORA 

JNZ 

POP 

MOV 

RLC 

CC 

MOV 

RAL 

CC 

POP 

JMP 



B 

D 

RSLTSIGN FIND RESULT SIGN, ABS VAL OF OPERANDS 

A 

H 

HLSMALL BRANCH IF (HL) LESS THAN 8 BITS 

A 

D ELSEf OTHER OP MUST BE .LT. 8 BITS... 

OVERFLOW ...OR OVERFLOW WOULD RESULT 

(HL) NOW HAS AM OP WITH .LT. 8 BITS 
A,L MOVE 8-BIT OR LESS MULTIPLIER TO A 
HtO INITIALIZE PARTIAL PRODUCT 

CLEAR CARRY... 

ROTATE MULTIPLIER RITE OFF END 
SHIFTOP IF BIT SHIFTED-OUT WAS Of SKIP 
D ELSE* ADD MULTIPLICAND TO PARTIAL PROD. 

OVERFLOW ...WHILE CHECKING FOR OVERFLOW 



H 



SHIFT MULTIPLICAND LEFT 1 BIT... 



OVERFLOW ...WHILE CHECKING FOR OVERFLOW 



BRANCH TO TOP OF LOOP IF MULT IS NON-0 
WHEN MULTIPLY DONE » RECALL (DE) 



A 

XMLOOP 
D 
A«H 

MAKE FINAL OVERFLOW CHECK... 
OVERFLOW FOR VALUES BETWEEN32768 AND 65535 INCLUS. 
A,B THEN RECALL SIGN BYTE 

C0MP2 CHANGE SIGN OF RESULT IF IT IS TO BE - 

B 

ESIGN SET FLAGS AND RETURN 



SUBROUTINE RSLTSIGN - COMPUTE SIGN OF RESULT FOR ♦ AND / 

ABS. VAL (HL)» 



RSLTSIGN 



ON return: 
(B) = SIGN 

MOV 

MDV 

RAL 

CC 

XCHG 

MOV 

XRA 

MOV 

MOV 

RAL 

JC 

RET 



(HL) = ABSOLUTE VALUE OF (DE)» (DE) 
OF RESULT IN MOST SIGNIFICANT BIT. 

B»H FETCH SIGN BYTE OF 1ST OPERAND 
A,H ...TO B AND ALSO TO A... 

C0MP2 ABSOLUTE VALUE OF (HL) 

2ND OPERAND... 
A,H SIGN BYTE TO A... 
B RESULTANT SIGN... 

B»A ...TO MSB OF REG B FOR LATER RECALL 
A»H SIGN BYTE OF 2ND OP TO A 

C0HP2 ABSOLUTE VALUE» THEN RETURN. 



228 
229 
230 
231 
232 
233 
234 
235 
236 
237 
238 
239 
240 
241 
242 
243 
244 
245 
246 
247 
248 
249 



«• 


»««««««««i 


»««««««««««««««««««««««««««^ 








♦ 


♦ SUB. 


EDIVMOD - 


- DIVIDE (HL) BY (DE) ♦ QUO. 


TO (HL)t 


REM. 


TO (DE) 


• 


• 


»»»»»««»«i 


»««»«»*«»****»»»«**«**««**«^ 








« 





• 


A REG 




• 


REMAII 


407F 


C5 EDIVmOD 


PUSH 


4080 


AF 


XRA 


4081 


B3 


ORA 


4082 


^2 


ORA 


4083 


ccoooo 


CZ 


4086 


CD6F40 


CALL 


4089 


7C 


MDV 


408A 


B2 


ORA 


408B 


07 


RLC 


408C 


DCOOOO 


CC 


408F 


C5 


PUSH 


4090 


4B 


MOV 


4091 


42 


MDV 


4092 


110000 


LXI 


4095 


05 


PUSH 


4096 


EB 


XChG 



ON call: (HL) = DIVIDEND* (DE) = DIVISOR. 

ON return: (HL) = QUOTIENT* ( DE ) = REMAINDER. 

FLAGS REFLECT VALUE OF QUOTIENT. CY CLEAWED. 

REGISTER CLOBBERED. B» C RESTORED. 
REMAINDER IS ALWAYS POSITIVE* REGARDLESS OF SIGN OF OPERANDS. 



B 

A 

E 

D 

OVERFLOW 

RSLTSIGN 

A,H 

D 

OVERFLOW 

B 

C*E 

BtD 

D*0 





IF DIVISOR = 0, 



...THEN ABORT 

COMPUTE RESULT SIGN? SWAP DE» HL 

INSURE THAT NEITHER OPERAND... 

...WAS THAT NASTY SPECIAL CASE... 

...OF EXACTLY -32768... 

...A.MD IF IT WAS* ABORT 

SAVE RESULT SIGN BYTE 

MOVE DIVIDEND ( = REM) TO BC 

INITIALIZE QUOTIENT « 0... 

...ON TOP OF STACK (TOS) 

NOW 3C = REM* DE=DIV» TOS=QUO 



Listing 1 continued on page 216 
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H 
I 

E 



CQinPUTHQWlCS 



N 
C. 



EVERYTHING FOR YOUR TRS-80* • ATARI* • APPLE* • PET* • 

•TRS-80 is a trademark of the Radio Shack Division of Tandy Corp. - "ATARI is a trademark of Atari Inc. - 'Apple is a trademark of Apple Corp. - 'Pet is a trademark of Commodore 

BUSINESS PAC 100 

100 Ready-To-Run 
Business Programs 







(ON CASSETTE OR DISKETTE) Includes 110 Page Users Manual 5 Cassettes (Or Diskettes) 

Inventory Control Payroll Bookkeeping System Stock Calculations 

Checkbook Maintenance....^ccounts Receivable....Accounts Payable 



BUSINESS 100 PROGRAM UST 



1 RULE78 Interest Apportionment by Rule of the 78s 

2 AMMCJI Annuity computation program 

3 DATE Time between dates 

4 DAYYEAR Day of year a particular date falls on 

5 LEASEIMT Interest rate on lease 

6 BREAKEVri Breakeven analysis 

7 DEPRSL StraightJine depreciation 

8 DEPRSY Sum of the digits depreciation 

9 DEPRDB Declining balance depreciation 

1 DEPRDDB Double declining balance depreciation 

1 1 TAXDEP Cash flow vs. depreciation tables 

12 CHECK2 Prints MEBS checks along with daily register 

13 CHECKBKl Checkbook maintenance program 

14 MORTGAGE/A Mortgage amortization table 

1 5 MCJLTMOM Computes time needed for money to double, triple. 

1 6 SALVAGE Determines salvage value of an investment 

1 7 RRVARIM Rate of return on investment with variable inflows 

18 RRCOMST Rate of retum on investment with constant inflows 

1 9 EFFECT Effective interest rate of a loan 

20 FVAL Firture value of an investment (compound interest) 

21 FVAL Present value of a future amount 

22 LOAMPAY Amount of payment on a loan 

23 REGWITH Equal withdrawals from investment to leave over 

24 SIMPDISK Simple discount analysis 

25 DATEVAL Equivalent S nonequivalent dated values for oblig. 

26 AMMCIDEF Present value of deferred annuities 

27 MARKUP % Markup analysis for items 

28 SIMKFUMD Sinking fund amortization program 

29 BOrSDVAL Value of a bond 

30 DEPLETE Depletion analysis 

31 BLACKSH Black Scholes options analysis 

32 STOCVALl Expected retum on stock via discounts dividends 

33 WARVAL Value of a warrant 

34 BOMDVAL2 Value of a bond 

35 EPSEST Estimate of future earnings per share for company 

36 BETAALPH Computes alpha and beta variables for stock 

37 SHARPEl Portfolio selection model-i.e. what stocks to hold 

38 OPTWRITE Option writing computations 

39 RTVAL Value of a right 

40 EXPVAL Expected value analysis 

41 BAYES Bayesian decisions 

42 VALPRIMF Value of perfect information 

43 VALADIMF Value of additional information 

44 ODLrrY Derives utility function 

45 SIMPLEX Linear programming solution by simplex method 

46 TRAMS Transportation method for linear programming 

47 EOQ Economic order quantity inventory model 

48 QCIEGEl Single server queueing (waiting line) model 

49 CVP Cost-volumeproTrt analysis 

50 COMDPROF Conditional proTit tables 

51 OFTLOSS Opportunity loss tables 

52 FQ(J(3Q Fixed quantity economic order quantity model 

(SAME DESCRIFnON 

53 FQEOWSH As above but with shortages permitted 

54 FQEOQPB As above but with quantity price breaks 

55 QCIEGECB Cost-benefit waiting line analysis 

56 MCFAMAL Met cash-flow analysis for simple Investment 

57 PRORMD Profitability index of a prrDJect 

58 CAPl Cap. Asset Pr. Model analysis of project 
Circle 172 on Inquiry card. 



59 WACC Weighted average cost of capital 

60 COMPBAL True rate on loan with compensating bal. required 

61 DISCBAL True rate on discounted loan 

62 MERGAMAL Merger analysis computations 

63 FIMRAT Financial ratios for a firm 

64 MPV Met present value of project 

65 PRIMDLAS Laspeyres price index 

66 PRIMDPA Paasche price index 

67 SEASIMD Constructs seasonal quantity indices for company 

68 TIMETR Time series analysis linear trend 

69 TIMEMOV Time series analysis moving average trend 

70 FCJPRIMF Future price estimation with inflation 

71 MAILPAC Mailing list system 

72 LETWRT Letter writing system-links with MAILPAC 

73 SORT3 Sorts list of names 

74 LABELl Shipping label maker 

75 LABEL2 Mame label maker 

76 BUSBCJD DOME business bookkeeping system 

77 TIMECLCK Computes weeks total hours from timeclock info. 

78 ACCTPAY In memory accounts payable system-storage permitted 

79 IMVOICE Generate invoice on screen and print on printer 

80 IMVEMT2 In memory inventory control system 

81 TELDIR Computerized telephone directory 

82 TIMCISAM Time use analysis 

83 ASSIGM (Jse of assignment algorithm for optimal job assign. 

84 ACCTREC In memory accounts receivable system-storage ok 

85 TERMSPAY Compares 3 methods of repayment of loans 

86 PAYMET Computes gross pay required for given net 

87 SELLPR Computes selling price for given after tax amount 

88 ARBCOMP Arbitrage computations 

89 DEPRSF Sinking fund depreciation 

90 (JPSZOME Finds GPS zones from zip code 

91 EMVELOPE Types envelope including retum address 

92 AUTOEXP Automobile expense analysis 

93 IMSFILE Insurance policy file 

94 PAYROLL2 In memory payroll system 

95 DILAMAL Dilution analysis 

96 LOAMAFFD Loan amount a borrower can afford 

97 REMTPRCH Purchase price for rental property 

98 SALELEAS Sale-leaseback analysis 

99 RRCOMVBD Investors rate of return on convertable bond 

1 00 PORTVAL9 Stock market portfolio storage-valuation program 



D CASSETTE VERSION $99.95 

D DISKETTE VERSION $99.95 

D TRS-80* MODEL U VERSION $149.95 

ADD $3.00 FOR SHIPPING IN UPS AREAS 
ADD $4.00 FOR C.O.D. OR NON-UPS AREAS 
ADD $5.00 OUTSIDE U.S.A, CANADA & MEXICO 

iCQIYIPUTHQUlCS" 






(V\AT>^?vAaTO&L APC^JCATCTJS BC^VCE " 




50 N. PASCACK ROAD 
SPRING VALLEY, NEW YORK 10977 




HOOR 
OA ORDEB 
^^ L\NE 

^25-1535 



Listing 1 continued: 



250 
251 
252 
253 
25^ 
255 
256 
257 
258 
259 
260 
261 
262 
263 
26^ 
265 
266 
267 
268 
269 
270 
271 
272 
273 
274 
275 

277 
278 
279 
280 
281 
282 
283 
284 
285 
236 
287 
288 
289 
290 
291 
292 
293 
294 
295 
296 
297 
298 
299 
300 
301 
302 



4097 


210100 

4 


LXI 


409A 


29 DBLDIV 


DAD 


409B 


EB 


XCHG 


409C 


29 


DAD 


409D 


CDC940 


CALL 


40A0 


EB 


XCHG 


40A1 


n29A40 


JNC 


40A4 


EB 


XCHG 


40A5 


EB HALVFDIV 


XCHG 


40A6 


CDCE40 


CALL 


40A9 


CAC240 


JZ 


40AC 


EB 


XCHG 


40AD 


CDCE40 


CALL 


40B0 


CDC940 


CALL 


40B3 


FAA540 


JM 


40B6 


79 


MOV 


40B7 


95 


SUB 


4088 


4F 


MOV 


40B9 


78 


MOV 


40BA 


qc 


SBB 


40BB 


47 


MOV 


408C 


E3 


XTHL 


40BD 


19 


DAD 


40BE 


£"3 


XTHL 


4nBF 


C3A540 


JMP 


40C2 


El DIVDONE 


POP 


40C3 


59 


MOV 


40C4 


50 


MOV 


40C5 


CI 


POP 


40C6 


C36140 


JMP 



H»l 

H 

H 
•CMPBH 

DBLDIV 



DIVBY2 
DIVDONE 

DIVBY2 

CMPBH 

HALVEDIV 

A,C 

L 

C,A 

AtB 

H 

BtA 



HALVEDIV 

H 

E»C 

D«B 

B 

SIGNRCL 



INITIALIZE HOLD 



1 



LEFT SHIFT HOLD 

NOW BC = REM, DE = HOLD» HL=^DIV» TOS*QUO 

LEFT SHIFT DIV 

COMPARE DIV TO REM 

NOW BC=REM» DE=DIV, HL=HOLD» TOS=QUO 

BRANCH BACK IF DIV < REM 

DUMMY XCHG TO MAKE LOOP WORK 1ST PASS,.. 

NOW BC=REM» DE=DIVt HL=HOLD» TOS=QUO 

HOLD = HOLD/2 (RITE SHIFT) 

IF HOLD = 0, WERE DONE 

NOW BC=REM, DE=HOLD» HL=DIV» TOS=QUO 

RITE SHIFT DIV 

COMPARE DIV TO REM... 

IF DIV > REM, BRANCH BACK 

REM = REM - DIV... 



NOW BC=REM, DE = HOLD, HLxQUO, TOS=DIV 

QUO = QUO ♦ HOLD 

NOW BC=REMf DE=HOLD» HL=DIV, TOS=QUO 

ENODO. 

GET QUOTIENT TO HL 
MOVE FINAL REM TO DE 

RECALL SIGN BYTE FOR RESULT 

COMPUTE FINAL SIGN OF RESULT AND RETURN 



40C9 


79 


40CA 


95 


40CB 


78 


4f)CC 


9C 


40CD 


C9 



CmPBm 



INTERNAL SUBROUTINE CMPBH - COMPARE BC TO HL. 



SIGN, ZERO NOW REFLECT (BC) 



MOV 


A,C 


SUR 


L 


MOV 


A,B 


SBB 


H 


RET 





(HL) ... 



INTERNAL SUBROUTINE DIVBY2 - DIVIDE (HL) BY 2 (RITE SHIFT) 
KILLS PSW. REMAINDER RETURNED IN CY. 



40CE 


AF 


DIVBY2 


XRA 


40CF 


7C 




MDV 


40D0 


IF 




RAR 


40D1 


67 




MOV 


40D2 


7D 




MDV 


40D3 


IF 




RAR 


40D4 


f.F 




MOV 


40D5 


B4 




ORA 


40D6 


C9 




RET 



A 

A,H 



H,A 
A,L 



L,A 
H 



CLEAR CY 



SET ZERO FLAG IF BOTH H AND L 



«««-ti-»-ll-.H-«-»-»««««»«««»«-»-»««»4'll 



* SUBROUTINE DECBIN - CONVERT ASCII DECIMAL TO BINARY NUMBER 



«««««««««« 



305 
306 
307 
308 
309 
310 
311 
312 
313 
314 
315 
316 
317 
318 
319 
320 
321 
322 
323 
324 
325 



THIS ROUTINE CONVERTS A STRING OF ASCII CHARACTERS REPRESENTING 
A NUMBER TO A SIGNED 16-BIT NUMBER IN TWOS COMPLEMENT FORM. 
LEGAL RANGE OF CONVERTIBLE VALUES IS -32767 TO +32767. 
LEGAL FORM FOR STRING IS... 

<BLANKS><SIGN><BLANkS><DIGITS><NON-DIGIT> 



WHERE 



USAGE: 



<BLANKS> IS OR MORE BLANKS, 

<SIGN> IS ♦, -, OR OMITTED, 

<DIGITS> IS A STRING OF 1 OR MORE NUMERIC DIGITS, 

REPRESENTING AN INTEGER NOT EXCEEDING 32767. 
<NON-DIGIT> IS ANY NON-DIGIT CHARACTER (E.G., A BLANK). 



ON call: 

(DE) = ADDRESS OF START-OF-ASC I I STRING TO BE CONVERTED. 

ON RETURN TO CALLING PROGRAM... 

(HL) = RETURNED SIGNED NUMERIC VALUE 

(DE) = ADDRESS OF TERMINAL CHARACTER OF STRING ( <NON-DIGI T> ) 

SIGN AND ZERO FLAGS WILL BE SET TO REFLECT VALUE IN (HL). 



Listing 1 continued on page 220 
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• • EVERYTHING FOR YOUR TRS-SO'" • 

MODEL in 



-*: All orders processed within 24-Hours 
* 30-Day money back guarantee on all TRSDOS Software 
* Add $2.00 for shipping in UPS Areas 
• Add $4.00 for COD. or NONUPS Areas 
• Add $5.00 outside U.S.A., Canada & Mexico 
* We will match any bonafide advertised price 
in any of the Major Computer Magazines 



TRS-M k a trademwli of Tandy Corp. 



II) GENERAL LEDGER, ACCOUNTS RECEIVABLE, ACCOUNTS PAYABLE, PAYROLL, 

INVENTORY CONTROL AND INVOICING (Small Business Group) an extensive business 

system for the serious user can be used one module at a time or as a coordinated system 

$199.95 per module $1199.95 for the complete system.* 

:2) MASTER PAC 100 100 essential programs BUSINESS PERSONAL FINANCE 

STATISTICS MATH GAMBLING GAMES includes 125 page manual and 5 diskettes 

$59.95 

3) BUSINESS PAC 100 100 essential business programs INVENTORY CONTROL PAY- 
ROLL BOOKKEEPING SYSTEM STOCK CALCULATIONS CHECKBOOK MAINTEN- 
ANCE ACCOUNTS RECEIVABLE ACCOUNTS PAYABLE includes 125 page manual 

and five diskettes $99.95 

4) INFORMATION SYSTEM (The Bottom Shelf) An in-memory information system for small 

mailing lists, inventories (i.e. books, articles, records, program reference files) Can be used 

for anything that you would use rolodex or index card files Up to ten user define fields 

Programmable printouts for rolodex cards, mailing labels, etc Will identify all records that 

contain a group of characters you've entered even if that group is in the middle of a line Sorts 

data base by any field $49.50* 

5) DATA MANAGER II (The Bottom Shelf) RANDOM ACCESS Disk based DATA MANAGE- 
MENT SYSTEM (Similiar to INFORMATION SYSTEM above but RANDOM ACCESS 

STORAGE expands the amount of storage space available) Used to replace index cards for 

medium sized mail lists, inventories, personnel records, sales prospects, etc Uses up to four 

disk drives on line Up to twenty user defined fields, programmable printouts for rolodex 

cards, etc will Identify all records that contain a group of characters you've entered even if 

that group is in the middle of a line maintain up to 5 changeable presorted "key" files 

variable length random records (the smaller the record you define, the more records yu can 
store) $99.95* 

6) BUSINESS MAIL SYSTEM (The Bottom Shelf) Handles large mailing lists (up to 150,000 

names) supports 3 or 4 line addresses files automatically In zip code order, alphabetical 

within zip code formats for 1 to 4 across mailing labels supports quick disk location of 

single or multiple names meets all industry and postal standards numeric code fields 

included for printing selected records $125.00* 

7) ANALYSIS PAD (The Bottom Shelf) A Columnar Calculator for financial analysis, line item 

budgeting, cost analysis, sales analysis and almost any financial function (and many statistical 

functions) create matrixes of 29 x 39 make all entries at one time either by row or column 

add, delete, move or switch columns and rows edit any data from full screen display add, 

subtract, multiply and divide one column by anotherand put results in designated column (up 
to six calculations can be made and placed In designated column) define columns as con- 
stants save calculations and formulas on disk results can be printed in a variety of report 

formats $99.95* 

3) CHECKBOOK II (The Bottom Shelf) A complete in memory checkbook balancing and 

reconcilllatlon program five column keyboard input with 5 characters for check number. 16 

for payee, 4 for code numerical sort routine $49.50* 

)) CHECK REGISTER ACCOUNTING SYSTEM (The Bottom Shelf) A complete random access 

checkbook system set and define up to 60 accounts with as many income accounts as you 

choose complete checkbook balancing and reconcilliation single entry input where 

transaction can be dispersed over several accounts enables user to make a 64-character note 

on each transaction print out your own check after data entry prints monthly summaries of 

each account with month and year-to-date totals create a suspense file to remind you of 

coming expenses Reports generated included Check Register (for any month), notes to 

Check Register, Income/Expense Distribution Report, Statement of Selected Accounts. Bank 
Reconcile Statement, Suspense File and Full Account Distribution Statement $74.95* 

>) LIBRARY 100 (The Bottom Shelf) 100 Programs on a broad range of topics Finance 

Education Graphics Home Games CASSETTE VERSION $49.50 

DISK VERSION $74.95 

) ADVENTURE (by Scott Adams) A series of games (for ages 10-99) wander through en- 
chanted worlds seeking treasures 1. Adventureland 2, Pirate's Adventure 3. Mission 

Impossible Adventure 4. Voodoo Castle 5, The Count 6. StrangeOdyssey 7. Mystery 

Fun House 8. Pyramid of Doom 9. Ghost Town (#1 and #2 recommended for the movie 

adventure) Each adventure $14.95 (jon cassette) Diskette versions sold in groups of three 

at $39.95 per three programs (#1 - #3, #4 - #6, #7 - #9). 

) HORSE SELECTOR II (Dr. Hal Davis) New simplified version of the original Horse Selector 

(for flats) The first Horse Selection System to actually calculate the estimated offs for each 

horse easy to follow rules uses 4 factors (speed rating, track variant, distance of the 

present race, distance of the last race) calculated estimated odds FREE DUTCHING 

TABLES allows betting on 2 or more horses with a guaranteed profit $50.00 

\ MON-3 and MON-4 (Howe Software) Powerful utility programs enabling you to interact 

directly with your TRS-80 in MACHINE LANGUAGE The monitor comes with complete 

40-page instruction manual making it useful for both the beginner and advanced programmer.... 

simple commands make it easy to use functions include DISPLAY, DISASSEMBLE, MOVE 

and COMPARE, SEARCH, MODIFY, RELOCATE. PRINT. READ and WRITE, UNLOAD. SAVE 

and READ, INPUT and OUTPUT. SEND and RECEIVE MON-3 $39.95 (for cassette) 

MON-4 $49.95 (for disk). 



(14) SMART TERMINAL (Howe Software) enables your TRS-80 to be used as a remote terminal 

to a time sharing computer system $69.95 

(15) FAST SORT (Howe Software) a series of machine-language subroutines to sort data from 

BASIC programs data may be alphabetic (string) or numeric easily interfaced with your 

BASIC programs (no machine language knowledge is necessary) $9.95 

(18) MAILING LIST (Howe Software) maintains mailing lists of over 1000 names commands 

allow adding, changing, deleting, and finding names. Sorting is done In machine language 
subroutine labels printed In 1, 2 or 3 columns $89.95 

(17) HOME BUDGET (Howe Software) combines the maintenance of your checkbook with 

analysis of your income, expenses and monthly bills. Handles data including bills, income, 
deposits, checks and debits to your checking account, and cash expenses. Computes check- 
book balance, list of unpaid bills, monthly and year-to-date summaries of income and expenses 

showing income tax deductions All output printed on video display or line printer comes 

with complete instructions manual $49.95* 

(18) SMALL BUSINESS ACCOUNTING (Howe Software) Based on the DOME BOOKKEEPING 

SYSTEM keeps track of all income, expenditures and payroll for a small business of up to 16 

employees income and expenditures can be entered on a daily, weekly or monthly basis 

computes monthly and year to date totals manual contains complete instrucitonsf orcustom- 

ization Cassette version $29.95 Diskette version $49.95 

(19) REMODEL-PROLOAD (Racet Computes) Renumberprogram lines move statements from 

one part of a program to another $34.95 

(20) GSF (Racet Computes) Lightning fast in-memory machine language sort utility that can be 

made part of your BASIC progams without any machine language knowledge includes 

several other utilities to speed up your BASIC programs no machine knowledge necessary 

to use GSF in your BASIC programs $30.00 

(21) DOSORT (Racet Computes) Includes GSF (above) extends the in memory sort to sorts 

on multiple disk drives $45.00* 

(22) COPSYS (Racet Computes) allows the user to make copies of machines language cassettes 

without any knowledge of machine language $20.00 

(23) COMRPOC (Racet Computes) an auto load program for disk users allows the user to 

insert a diskette into their MOD-HI and have the computer take over all loading load a 

machine language program. BASIC, RUN a certain program all without pressing a single button 

allows your computer to perform 10, 20, 30 or more functions without pressing a single 

button $30.00* 

(24) INFINE BASIC (Racet Computes) adds a variety of machine language subroutines to your 

BASIC programs (without any machine language knowledge) fastsorts matrix operations 

compress and uncompress data and more $60.00 

(25) INFINITE BUSINESS (Racet Computes) an add on package to INFINITE BASIC adds a 

variety of routines important to the businessman (increase accuracy of calculations and more) 

$30.00 

(26) DMS (Racet Computes) lightning fast machine language sort sorts up to 4 disk drives of 

information $90.00* 

(27) BLINK (Racet Computes) allows you to RUN new programs without losing the variables 

stored in your previous program line many programs together without losing important 

variables $30.00* 

(28) KFS-80 (Racet Computes) now you can use ISAM (Index Sequential Access Files) on your 

MOD-MI using ISAM in your BASIC programs allows instant access of your items in your 

data files use with mail programs inventory programs etc. $100.00* 

(29) MAIL LIST (Racet Computes) all routines are in machine language allowing for quick 

access $75.00 

* FOR DISK ONLY Circle 173 on inquiry card. 
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NAA-n-^NAATC^L APC^JOttTrTT-J^, '^"-y*^ 



50 N. PASCACK ROAD 
SPRING VALLEY, NEW YORK 10977 



NEW TOLL-FREE 

ORDER LINE 

(OUTSIDE OF N.Y. STATE) 

(800) 431-2818 



HOUR 

ORDER 

LINE 



(914) 425-1535 





EAST COAST 

OMEGA Sales Co. 

12 Meeting St. 

Cumberland, Rl 02864 

1-800-556-7586 

1-401-722-1027 



SPBCIAL OF THB MOHWr 



giNTERTEC SUPERBRAIN 

64K RAM $2849 

\OR TOGETHER FOR ONLY\ 
$5195 

NEC 5510 SPINWRITER $23951 




16K 
ATARI 800 
$759 




DIABLO 

$1995 

Tractor option $200^ 



OKIDATA MICROLINE-83 

OKIDATA MICROLINE-80 

APPLE II PLUS48K 

APPLE DISK w/ 3.3 DOS Controller 

APPLE DISK w/o Controller 

BASE II PRINTER 

HAZELTINE 1420 

NORTHSTAR HORIZON II 32K QD 

ATARI 400 8K 

ATARI 400 16K 



$949 
$469 

$1150 
$545 
$435 
$649 
$799 

$2975 
$399 
$499 



a 



• NO SURCHARGE FOR CREDIT CARDS 

• WE ACCEPT C.CD.'S 

• ALL EQUIPMENT FACTORY FRESH 
W/MANUFACTURER'S WARRANTY 

• STOCK SHIPMENTS USUALLY SAME DAY OR NEXT DAY 

• NO HIDDEN CHARGES - 

WE LIVE BY OUR PUBLISHED PRICES 



MEGA SALES COMPANY 
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WEST COAST 

OMEGA Sales Co. 

3353 Old ConejoRd. #102 

Newbury Park, CA 91320 

1-800-235-3581 

1-805-499-3678 



RADIO SHACK 16K Level II Model 3 

RADIO SHACK 64K Model 2 

ANADEX DP-9500 

TELEVIDE0 912C 

TELEVIDEO920C 

TELEVIDEO950 

ATARI 825 PRINTER 

ATARI 850 INTERFACE 

ATARI 810 DISK 

(Call for price list of ATARI Software) 



$875 

$3449 

$1249 

$669 

$729 

$1049 

$729 

$169 

$449 





STARWRITER 25 



$1595 



EPSON MX-80 PRINTER 

INTERFACES: IEEE $55. TRS«80 $35, 
APPLE INTERFACE ± CABLE $90, 

Rs.232$7o Call for price 





NEC MONITOR 
$219 



CALL TOLL FREE 



a 



H EAST COAST / WEST COAST 

1-800-556-7586 1-800-235-3581 



wsc 



MEGA SALES COMPANY 
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Listing 1 continued: 



326 
327 
328 
329 
330 
331 
332 
333 
334 
335 
336 
337 
33B 
339 
340 
341 
342 
343 
344 
345 
346 
347 
348 
349 
350 
351 
352 
353 
354 
355 
356 
357 
358 
359 
360 
361 
362 
363 
364 
365 
366 
367 
368 
369 
370 
371 
372 
373 
374 
375 
376 
377 
378 
379 
380 
381 
382 
383 
384 



CY CLEARED. A REGISTER CLOBBERED. B» C RESTORED, 

NOTES ON METHOD... B REG USED TO HOLD 3 FLAGS... 
BIT 7="-" FLAG = MINUS SIGN ENCOUNTERED 
BIT 6= "SE" FLAG = SIGN ENCOUNTERED 
BIT = "DE" = DIGIT ENCOUNTERED. 



40D7 


C5 DFCflTN 


PUSH 


40D8 


0600 


MVI 


40DA 


210000 


LXI 


40DD 


lA AKLOnP 


LDAX 


40DE 


D630 


SUI 


40E0 


4F 


MOV 


40E1 


FAFF40 


JM 


40E4 


FEOA 


CPI 


40E6 


F2FF 


JP 


40E9 


05 


PUSH 


40EA 


llOAOO 


LXI 


40ED 


CD3840 


CALL 


40F0 


1600 


MVI 


40F2 


59 


MOV 


40F3 


CD0040 


CALL 


40F6 


ni 


POP 


40F7 


13 


INX 


40 F8 


3E01 


MVI 


4nFA 


RO 


ORA 


40FB 


47 


MOV 


40FC 


C3DD40 


JMP 



B 

B»0 

H,0 

D 

48 

C,A 

NOTDIGIT 

10 

NOTDIGIT 

D 

DflO 

EMULT 

D«0 

E»C 

EADD 

D 

D 

A«l 

B 

B»A 

AKLOOP 



INITIALIZE FLAGS -»DE»SE 

INITIALIZE RESULT 

FETCH NEXT ASCII CHARACTER 

CONVERT CHAR TO BCD DIGIT IF POSSIBLE 

SAVE (CHARACTER-48) IN C 

IS IT A DIGIT THRU 9... 



...IF S0» SAVE BUFFER POINTER 
...MULTIPLY PARTIAL RESULT BY 10... 
...(ALSO CHECKING FOR OVERFLOW)... 
...AND ADD IN VALUE OF DIGIT... 

(HL) = (HL)»10 ♦ DIGIT 

RECALL BUFFER POINTER 

BUMP BUFFER POINTER 

...SET "DIGIT ENCOUNTERED (DE) FLAG. 



...AND WERE READY FOR NEXT CHARACTER 



COME HERE FOR ANY CHARACTER EXCEPT 0»1». 



40FF 


79 NOTDIGIT 


MOV 


4100 


FEFO 


CPI 


4102 


78 


MOV 


4103 


OF 


RRC 


4104 


DA6140 


JC 


4107 


C20E41 


JNZ 


410A 


13 


INX 


410B 


C3DD40 


JMP 


41 OE 


78 TRYSTGN 


MOV 


410F 


07 


RLC 


4110 


07 


RLC 


4111 


DCOOOO 


CC 


4114 


79 


MOV 


4115 


FEFD 


CPI 


4117 


C2 


JNZ 


411A 


3EC0 


MVI 


411C 


RO 


ORA 


411D 


47 


MDV 


411E 


13 


INX 


411F 


C3DD40 


JMP 


4122 


FEFB TRYPLUS 


CPI 


4124 


C40000 


CNZ 


4127 


3E40 


MVI 


4129 


BO 


ORA 


412A 


47 


MOV 


412B 


13 


INX 


412C 


C3DD40 


JMP 



A,C 
-16 
A,B 

SIGNRCL 

TRYSIGN 

D 

AKLOOP 

A,B 



CONVERR 

A,C 

-3 

TRYPLUS 

A^OCOH 

B 

B,A 

D 

AKLOOP 

-5 

CONVERR 

A«40H 

B 

B«A 

D 

AKLOOP 



RECALL (CHAR-48) 

IS IT A BLANK. SET ZERO FLAG IF SO. 

RECALL FLAGS 

TEST "DIGIT ENCOUNTERED" FLAG IN CY 

IF DIGITS ENCOUNTERED PRIOR* WERE DONE 

...ELSE» IF NOT BLANK TRY ♦ OR - 

...ELSE IGNORE LEADING BLANK* 

AND PROCEED WITH NEXT CHARACTER 

TEST "SE" FLAG IN CY 



ELSE RECALL (CHAR-48) 

IS IT »»-"... 

...IF NOT TRY FOR »'♦" SIGN... 

...IF IT IS "-"f SET SE AND - FLAG 



BUMP BUFFER POINTER 

AND PROCEED WITH NEXT CHARACTER 

IS IT '•♦•• CHARACTER... 

IF NOT ITS AN ERROR 

IF IT IS "♦", SET "SE" FLAG 



BUMP BUFFER POINTER 

AND PROCEED WITH NEXT CHARACTER 



« « 

» SUBROUTINE BINDEC - CONVERT BINARY NUMBER TO DECIMAL ASCII STRING • 



387 






388 






389 






390 






391 






392 






393 






394 






395 






396 






397 






39B 






399 


412F 


C5 


400 


4130 


E5 


401 


4131 


010000 



THIS ROUTINE GENERATES A STRING OF ASCII CHARACTERS 
REPRESENTING A SIGNED DECIMAL INTEGER. THE STRING IS 
GENERATED LEFT-JUSTIFIED, WITH LEADING ZEROS SUPPRESSED. 
THE STRING WILL OCCUPY FROM 1 TO 6 CHARACTERS DEPENDING ON 
THE SIGN AND MAGNITUDE OF THE NUMBER DESIRED. 
ON CALL: (HL) = SIGNED BINARY NUMBER TO BE CONVERTED. 
(DE) = ADDRESS OF FIRST CHARACTER OF BUFFER WHERE STRING IS 
TO BE GENERATED. 

ON RETURN: (DE) = ADDRESS OF NEXT BYTE AFTER THE STRING 
WHICH WAS GENERATED. (A) = NUMBER OF CHARACTERS GENERATED. 
B, C» H, L RESTORED. 



BINDFC 



PUSH 


B 




PUSH 


H 


SAVE HL 


LXI 


B«0 


B=MINUS 



FLAG* C= DIGIT COUNTER 

Listing 1 continued on page 222 
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the 




PACKAGE 




.STEM 
o 



SYSTEM SOFT\A^RE 
4000 SUPPORT 




Reliable/low cost single board 
design w/Z80 CPU. 

Supports ^ to 4 single density floppy 
disks. 

External S100 Bus available for 
extended adaptability (12 slots). 

Four serial RS232 ports (parallel option 
available). 

Random Access Memory: 64K RAM 
standard. 

Data Communications; Integrated 
modem or any RS232 compatible external 
modem. 



©SIERM 

^^ The Versatile 

Computer Company 

Sierra National Corporation 
5037 Ruffner Street 
San Diego, CA 92111 
Tel: 714-277-4810 
TWX: 910-335-1532 




Data Storage Power with 0.5 to 96 
Megabytes available. The S100 Bus and 
SMD disk controller access a variety of 
hard disk systems: 

BASF 8, 24. 40 Megabytes 

(fixed Winchester system) 
AMPEX 32. 64, 96 Megabytes 

(fixed Winchester + removable 

cartridge) 
CDC 32. 64. 96 Megabytes 

(fixed Winchester + removable 

cartridge) 

Multiprocessing: Multiple computer 
boards can be mounted within the System 
4000 chassis and each can support a 
separate user station with its own display 
terminal and printer. The terminal network 
is controlled by a master CPU and each 
slave has the computational speed and 
memory size necessary to execute 
sophisticated programs without burdening 
the other user stations. 



Circle 367 on inquiry card. 



SIERRA'S 

PROFESSIONAL APPLICATION 

SOFTWARE 

General Ledger 

Accounts Receivable w/invoicing 

Inventory 

Accounts Payable 

Payroll 

PLUS 

Many specific market adaptations: 

Wordprocessing 

Medical/Dental 

Property Management 

Insurance 

Contractor 

Accountants 

Manufacturing, etc. 

Spanish versions available. 

OPERATING SYSTEMS 

CP/M 

MP/M 

CP/NET 

LANGUAGES 

Fortran 
Basic 
Cobol 
Pascal 

ALSO 

Sierra provides dealers or end user: 

• TIME-SHARING 

• TRAINING 

• SOFTWARE DEVELOPMENT 

as part of our complete customer support 
service. 

Attractive dealer package 
offered. Please inquire. 
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Listing 1 continued: 



402 
403 
404 
405 
406 
407 
408 
409 
410 
411 
412 
413 
414 
415 
416 
417 
418 
419 
420 
421 
422 
423 
424 
425 
426 
427 
428 
429 
430 
431 
432 
433 
434 
435 
436 
437 
438 
439 
440 
441 
442 
443 
444 
445 
446 
447 
448 



4134 


E5 


PUSH 


4135 


29 


DAD 


4136 


Fl 


POP 


4137 


D24241 


JNC 


413A 


3E2D 


MVI 


413C 


12 


STAX 


413D 


04 


INP 


413E 


13 


INX 


413F 


CD3040 


CALL 


4142 


EB DIVIOK 


XCHG 


4143 


228441 


SHLD 


4146 


EB 


XCHG 


4147 


111027 


LXI 


414A 


CD6E41 


CALL 


414D 


11E803 


LXI 


4150 


CD6E41 


CALL 


4153 


116400 


LXI 


4156 


CD6E41 


CALL 


4159 


llOAOO 


LXI 


415C 


CD6E41 


CALL 


415F 


7D 


MOV 


4160 


C630 


ADI 


4162 


DC 


INR 


4163 


2A8441 


LHLD 


4166 


EB 


XCHG 


4167 


12 


STAX 


4168 


79 


MOV 


4169 


80 


ADD 


416A 


13 


INX 


4166 


Fl 


POP 


416C 


CI 


POP 


416D 


C9 


RET 


416E 


CD7F40 CNVTIDIG 


CALL 


4171 


EB 


XCHG 


4172 


7B 


MOV 


4173 


Rl 


ORA 


4174 


C8 


RZ 


4175 


7B 


MOV 


4176 


C630 


ADI 


4178 


nc 


INR 


4179 


EB 


XCHG 


417A 


2A8441 


LHLD 


417D 


77 


MOV 


41 7E 


23 


INX 


417F 


228441 


SHLD 


4182 


EB 


XCHG 


4183 


C9 


RET 



H 

H 

H 

DIVIOK 

A»45 

D 

B 

D 

C0MP2 

BUFADR 

DtlOOOO 

CNVTIDIG 

0»1000 

CNVTIDIG 

D»100 

CNVTIDIG 

D»10 

CNVTIDIG 

A,L 

48 

C 

BUFADR 

D 
A,C 

B 
D 
H 
B 

EDIVMOD 

A,E 

C 

A,E 

48 

C 

BUFADR 
M9A 
H 
BUFADR 



PUSH SIGN INTO CY 
RECALL UN-SHIFTED NO, 
FALL THRU FOR - NUMBER 
ASCII MINUS SIGN 
INTO BUFFER 
SET MINUS FLAG 
AND BUFFER POINTER 
ABSOLUTE VALUE OF NUMBER 
N TO DE» BUFF ADDR TO HL 
SAVE BUFFER ADDRESS 



FIND FIRST DECIMAL DIGIT 

SECOND DEC DIGIT... 

THIRD... 

4TH 

LAST DIGIT IS FINAL REMAINDER 

CONVERT TO ASCII CHAR 

RECALL BUFFER POINTER 

INSTALL LAST CHARACTER INTO BUFFER 
RETURN CHARACTER COUNT IN A REG 
...AND ADD 1 FOR MINUS SIGN IF MINUS 
POINT TO NEXT DIGIT IN BUFFER 
FINAL RESTORE FOR HL 
RECALL B 

DIVIDE REMAINDER BY 10»»N 

NEW REM TO HL 

DIGIT TO A 

IF NO NON-ZERO DIGITS SO FAR... 

...AND THIS = 0, THEN SUPPRESS LEADING 

ELSE* RECALL DIGIT 

CONVERT DIGIT TO CHAR 

UPDATE CHAR COUNTER 

BUFFER ADDRESS LOAD 
STORE CHAR IN BUFFER 
NEXT CHAR 
SAVE BUFFER POINTER 



» FOLLOWING MUST BE IN READ/WRITE MEMORY... 



450 
451 



4184 
4186 



BUFADR 



DS 
END 



TEMPORARY STORAGE FOR POINTER 



SYMBOLIC CROSS-REFERENCE MAP 



-SYMBOL- 


-VALUE- 


-R 


AKLOOP 


40DD 


»A 


BINDEC 


412F 


♦ A 


BUFADR 


4184 


«A 


CHIN 


0000 




CHOUT 


0000 




CMPBH 


40C9 


»A 


CNVTIDIG 


416E 


»A 


C0HP2 


4030 


»A 


CONVERR 


0000 




DBLDIV 


409A 


*A 


DECBIN 


40D7 


«A 


DIVBY2 


40CE 


»A 


DIVDONE 


40C2 


*A 


DIVIOK 


4142 


»A 


EADD 


4000 


«A 


ECHS 


4020 


*A 


ECHSGO 


402A 


»A 


EDIVMOD 


407F 


»A 


EMULT 


4038 


«A 


ESIGN 


400E 


»A 



-DEFINED- -REFERENCED- 



336 


353 


364 


376 


383 


399 


29 








450 


412 


425 


443 


446 


7 


13 








8 


27 


36 






285 


255 


264 






434 


415 


417 


419 


421 


161 


141 


156 


205 


217 


102 


368 


378 






252 


257 








333 


20 


23 






294 


260 


263 






277 


261 








411 


405 








110 


142 


347 






151 


♦UNUSED 








156 


153 








234 


434 








175 


25 


344 






125 


114 


157 


207 





224 



410 



Listing 1 continued on page 224 
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MEMOREX 



SUPERB QUALITY AT 
UNBEATABLE PRICES. 

THATS MEMOREX 

DISCS FROM PACIFIC 

EXCHANGES 




For Data Reliability — 

Memorex 

Flexible 

Discs 



CALL FREE FOR PRICES & INFORMATION 

(800)235-4137 

In California, (805)543-1037 



VISA «^nnr:»^ 

DEALER INQUIRIES INVITED X ??5 •* ^UPHIC C.O.D.'s ACCEPTED 




Circle 310 on inquiry card. 
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ESUB 


4016 


»A 


139 


♦UNUSED 




HALVEDIV 


40A5 


♦A 


259 


265 


275 


HLSHALL 


4048 


»A 


185 


180 




INBUF 


3038 


»A 


40 


12 


19 


MOMITOR 


0000 




9 


35 




NOTDIGIT 


40FF 


»A 


357 


339 


341 


OUTBUF 


304F 


»A 


41 


28 


32 


OVERFLOW 


0000 




101 


118 


155 


RSLTSIGN 


406F 


*A 


214 


177 


239 


SHIFTOP 


4056 


«A 


193 


190 




SI3NRCL 


4061 


»A 


200 


281 


361 


TEST 


3000 


»A 


12 


♦UNUSED 




TESTl 


3003 


»A 


13 


18 




TEST2 


3010 


«A 


19 


16 




TEST3 


302F 


»A 


33 


38 




TRYPLUS 


4122 


♦A 


377 


371 




TRYSIGN 


410E 


♦ A 


365 


362 




XMLOOP 


404C 


♦A 


187 


198 




-COMMON RLOCK- 


-L 








ABSOL 




OlDF 









183 



192 



195 



202 



238 



243 






sf^ 



THE FORMULA^'^ represents a new concept 
in report generation. It takes infornnation 
nnanagennent one step fur- 
ther into the future. THE 
FORMULA™ now makes it 
sible to visually describe 
fornnat of desired reports by 
using a unique full screen edi- 
tor. All types of reports (including invoices, 
financial statennents, legal fornns, letters, 
etc.) can be defined interactively on a ter- 
nninal sinnply by typing the format on the 
screen. It is programmed for multiple file ac- 
cess, algorithmic calculations and condi- 
tional printing. Incorporating DMA's data 
manager, The Configurable Business Sys- 
tem:"" THE FORMULA™ provides a flexible 
y framework you can easily adapt to your own 

individual needs. 

THE FORMULA™ runs on any 8080 or Z80 
computer with CP/M * , 48K R AM , 250K total 
disk storage, and a CRT (min. 16x64). 

Complete System $595. Manual only $40. 
DMA • WE SPEAK YOUR LANGUAGE 



Dynamic Microprocessor Associates • 545 Fifth Avenue, New York, New York 10017 • (212) 687-7115 

We ship prepaid and COD orders. Shipping and handling charges extra. Master Charge and Visa accepted. *CP/M is a trademark of Digital Research. 
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AMEmCAS CDMPETITIVE EDGE 

Westinghouse addresses the vital role of technology Inlndu^ 



Technology is the key to the 
world marketplace. 

If we want to maintain America's competithre edge, 
we must make better use of present technologies, 
and encourage new ones. 



Most of the firms and countries which have 
achieved conspicuous success in this v^orld have 
done so because they possessed some special ad- 
vantage. They had an edge over their competitors. In 
recent decades, America's competitive edge has 
been its technology. Our ability to originate and 
apply innovative scientific and engineering ideas 
earned us a commanding lead in the v^orld market- 
place. 

Things have changed 

Unfortunately, that lead has dv^indled. America's 
share of the world's manufactured goods market has 
eroded over the past 20 years, lost to foreign manu- 
facturers. Not only have they captured part of what 
had been our share of the world market, but they are 
now successfully penetrating our own domestic 
markets. 

What happened? 

A look at a few statistics helps reveal some of the 
reasons for our reversals. Take patents. The number 
of domestic patent applications by Americans has 
been flatfor several years. In contrast, the number of 
those filed here by foreign countries has been rising 
every year. In 1978, almost 37 percent of the patents 
granted went to foreign applicants. Or take the per- 
centage of our Gross National Product going into 
industrial R&D. Over the past two decades, it has 
dropped precipitously. 
What is needed 

Fortunately, today Westinghouse and other corpora- 
tions already have technologies which can help 
America maintain its technological leadership. And 
these same corporations are hard at work on tech- 



nologies which can expand America's leadership. 
The problem lies in implementing those technolo- 
gies. Because, while the development of new tech- 
nologies costs a large amount of money, turning 
them into commercial realities requires far more. 
A national commitment 

Something else is needed: a united effort by industry, 
labor and government. Obviously, management 
should make a greater R&D effort to refine today's 
technologies, and develop new ones for tomorrow. 
Employes must realize that their cooperation is vital 
if America is to remain the most productive nation in 
the world. And our elected officials need to re- 
establish a sound economic foundation, because 
that is basic to all social progress. In particular, tax 
laws and monetary policy must be structured to 
allow industry to accumulate capital needed to ap- 
ply available technologies, and invest in the devel- 
opmentof still more advanced ones. 
The Westinghouse role 

At Westinghouse, we believe technology is vital to 
our nation, our customers, and our own progress. 
We're supporting that belief by ambitious R&D pro- 
grams, by building and modernizing existing facili- 
ties, and by introducing innovative methods to 
improve both our own quality and productivity and 
thatof our customers. Today's proven Westinghouse 
technologies are focused on key areas such as pro- 
ductivity, services, energy, and America's national 
security. These existing technologies, together with 
the ones we are developing for the future, represent 
our efforts to help maintain this nation's competitive 
edge. On the following pages are some examples. 



Outlays as percent 

of Gross Mational Product 



2.07% 
1960 




WESTINGHOUSE 
TECHNOLOGY APPLIED TO 

ENERGY 



Someday, WesHnghouse technology will provide 
economical electricity from the sun, 
and clean gas from coal. 



The fact that silicon photovoltaic 
cells can turn sunlight into electric 
current has been known for some 
time. The problem is the high cost 
involved. Westinghouse has in- 
vented a new dendritic web process 
that significantly reduces the cost 
of producing such cells. As a result, 
the U .5. Departmentof Energy's eco- 
nomic cost target now appears 
achievable. Westinghouse is work- 
ing with the two largest electrical 
utilities in California to provide 
demonstration photovoltaic mod- 
ules this yean 



Advanced energy technologies 

Westinghouse is involved in the ad- 
vanced energy technologies that 
may play a role in this nation's en- 
ergy future. For example, on the ho- 
rizon are promising technologies 
like iron-nickel, and iron-air high 
power batteries. Also showing 
promise are fuel cells that chemi- 
cally produce electricity. But until 
solar and other energy technologies 
become a reality, this nation will 
depend upon coal and nuclear 
power for its electricity. 
Westinghouse is focusing much of 
its effort on these two areas. 



Clean gas from coal 

Westinghouse has pioneered in 
coal gasification technology. Over 
the last decade we have developed 
a process to turn coal into a clean 
gas for power generation, and for 
industrial or synthetic natural gas 
applications. The process has the 
advantage that it can use virtually 
any type of coal, soft coal or hard 
coal. The environmental impact is 
minimal, regardless of the coal's 
moisture, sulphur, or ash content. 
With continued technical progress, 
Westinghouse coal gasification sys- 
tems can be in commercial opera- 
tion by the mid-1980's. 
Nuclear technology 
Nuclear power remains an eco- 
nomical and safe way of producing 
electricity. Westinghouse leads in 
the application of nucleartechnol- 
ogy to generate electricity. And we 
are developing an advanced nu- 
clear plant able to make more fuel 
than it uses. 




WESTINGHOUSE 
TECHNOLOGY APPLIED TO 

SECURITY 



Today, Wesringhouse Airborne Radar is one of 
our first lines of defense around the world. 



It's called AWACS, an airborne 
warning and control systenn which 
provides long-range surveillance in 
an area at Ieast20tinnes greater than 
any surface-based systenn. It's al- 
ready in use by our Air Force, and 
has been adopted by NATO. Just 
one AWACS radar mounted on a 
military version of the Boeing 707 
flying at 30,000 feet can provide 
early warning of enemy attacks in 
an airspace of more than three mil- 
lion cubic miles. The information it 
helps give to military commanders 
multiplies the effectiveness of our 
air defense systems. 
New safety for pilots 
Another Westinghouse system pro- 
tects aircraft crews from fast-closing 
missiles and enemy aircraft. It's 
called our Tail Warning Radar and it 



provides the pilot with accurate 
warnings to take evasive maneu- 
vers. It also automatically triggers 
appropriate countermeasures. It's 
able to do all this in a split second, 
and with a phenomenally low false 
alarm rate. 

Radar, of course, has many appli- 
cations in commercial aviation, and 
its importance grows as the skies 
become more crowded. Thirty-six 
Westinghouse Air Traffic Control 
surveillance radars are now serving 



the FAA, the Switzerland Federal 
Air Office, and the Canadian De- 
partment of National Defense. The 
FAA uses the radars in some of 
the nation's most heavily traveled 
areas. So, nearly all domestic com- 
mercial flights come under the sur- 
veillance of a Westinghouse radar 
atsomepointduring their flight. 




WESTINGHOUSE 
TECHNOLOGY APPLIED TO 

PRODUCTIVITY 



How Westinghouse product 
can increase Industrial 



How to increase output per hour. . . 

How to eliminate waste.. . 

How to cut energy costs . . . 

Westinghouse has developed products 

and systems able to provide 

a wide variety of industries 

with effective answers. 

Here are several of special interest. 

The Westinghouse Numa-Logic® 
Control System 

The Westinghouse Numa-Logic 
solid-state programmable controller 
uses microprocessor technology to 
provide more reliable operation for 
electrical control applications. It can 
economically replace as few as eight 
relays. It also has the capability to 
control the hundreds of sequences 
required by sophisticated, auto- 
mated processes. The Westinghouse 
Numa-Logic system is being used in 
the machine tool, materials han- 
dling, textile, paper, steel-making 
and other industries to reduce 
downtime, give quick start-ups, 
and increase operational 
efficiency. J 



Factory computer systems 

Also making major contributions to 
increased productivity are 
Westinghouse factory computer sys- 
tems. They are capable of operati ng 
as many as 100 different machine 
tools simultaneously. They can also 
provide real time status and per- 
formance monitoring at four levels: 
maintenance, shop supervisor, 
middle and upper management. 
In application after application, 
downtime has been sharply re- 
duced, and actual machine time has 
been increased up to 55 percent. 



Power electronics 

Solid-state static VAR generators are 
a key solution for utility and indus- 
trial system line problems because 
they provide system stability and 
improve power flow capability. 
Planning studies at a major utility 
concluded that 10 transmission lines 
with static VAR generators could de- 
liver the power ordinarily requiring 
1 6 lines. When it comes to industrial 
applications such as steel-making, 
VAR generators can improve the effi- 
ciency of power usage by improving 
the power factor and providing 
faster arc furnace melt times. One 
steel producer's productivity in- 
creased sufficiently to pay back 
the nearly $2 million cost of the 
static VAR generator in 15 months. 








and service technologies 
productivity today. 



Applied Plasma Systems 

Because of the skyrocketing costs of 
fossil fuels used to supply process 
heat or chemical reactions, many 
firms are searchingf or alternatives. 
The Westinghouse Applied Plasma 
Systems can efficiently fire high tem- 
perature industrial processes, and 
serve as a central heating device for 
a myriad of applications such as 
chemical processes, metals treating, 
and combustion replacement. This 
technology is already providing an 
efficient answer for blast furnaces 
and direct reduction iron-making 
processes. It uses a high temperature 
gas stream to transmit heat. Studies 
on the upgrading of existing blast 
furnace facilities demonstrate up to 
an 80 percent increase in the capac- 
ity of the facilities through the appli- 
cation of Applied Plasma Systems. 



How to minimize downtime.. . 
As machines grow more com- 
plex, keeping them running 
takes specialists. To help you 
maximize productivity, 
Westinghouse can provide the 
same technological expertise in 
services as it does in products. 

A remarkable worldwide 
service network 

Because Westinghouse engi- 
neers, tests, and builds complex 
products and systems, we have 
the special skills, trained per- 
sonnel, and necessary tools to 
maintain such equipment best; 
or to repair it in the least amount 
of time. Available to help you 
with either maintenance or re- 
pair are hundreds of trained 
Westinghouse field service engi- 
neers and specialist mechanics 
who use the most sophisticated 
on-site testing and repair equip- 
ment. And backing them up is a 
vast network of repair facilities. 



Whether Westinghouse built 
it or not, we can service and re- 
pair almost anything from esca- 
lators and elevators, to steam 
turbines and nuclear power 
plants. Westinghouse can do an 
operation analysis and recom- 
mend an upgrading program, 
we can train your operators and 
service personnel, or we can do 
continuous monitoring of var- 
ious operations. Whatever is 
needed. 

Experience has taught us that 
a regularly planned and sched- 
uled maintenance program 
greatly increases uptime and 
saves money. Westinghouse is 
equipped to provide pro- 
grammed maintenance on a 
plant-wide basis. During sched- 
uled shutdowns, a crew of 
Westinghouse field engineers 
and technicians can move in to 
do a complete analysis and top- 
to-bottom overhaul of your en- 
tire facilities. 





• Technology is America's competitive edge. 

i To retain ttiat competitive edge, we must mai(e better pp^ 

use of ttie teclmoiogies we aiready iiave, and 

actively encourage ttie development of new ones. mm^r^ 



Westinghouse believes technology is vital to our 
nation, our customers, and our own growth. 

• Westinghouse has technologies that increase 
manufacturing productivity, help meet our energy 
needs, and contribute to our national security. 




Six Gateway Center- Dept. 10 
Pittsburgh, PA 15222 



g) Westinghouse 

A powerful part of your life. 



Listing 2: Test program for the arithmetic subroutines. This program receives two numbers from the keyboard and displays their 
product. Note that the user must supply entry points to character input and output routines and to the system monitor (or any other 
program to be jumped to when this program ends). 



* 

• TEST PROGRAM DISPLAYS PRODUCT OF 2 NUMBERS ENTERED FROM KEYBOARD 

• 


« 

• 
« 



5 






» 


«•••• NO 


TES YOU MUS" 


6 






« 






7 






CHIN 


EQU 





8 






CHOUT 


EQU 





9 






MONITOR 


EQU 





10 






« 






11 








ORG 


3000H 


12 


3000 


213B30 


TEST 


LXI 


Hf INBUF 


13 


3003 


CDOOOO 


TESTl 


CALL 


CHIN 


14 


3006 


77 




MOV 


MtA 


15 


3007 


FEOD 




CPI 


13 


16 


3009 


CA1030 




JZ 


TEST2 


17 


300C 


23 




I NX 


H 


18 


300D 


C30330 




JMP 


TESTl 


19 


3010 


113B30 


TEST2 


LXI 


DtlNBUF 


20 


3013 


CDD740 




CALL 


DECBIN 


21 


3016 


E5 




PUSH 


H 


22 


3017 


13 




INX 


D 


23 


3018 


CDD740 




CALL 


DECBIN 


2<^ 


301B 


Dl 




POP 


D 


25 


301C 


CD3840 




CALL 


EMULT 


26 


301F 


3ECA 




MVI 


AtlO 


27 


3021 


CDOOOO 




CALL 


CHOUT 


28 


3024 


114F 




LXI 


DtOUTBUF 


29 


3027 


CD2F41 




CALL 


BINDEC 


30 


302A 


AF 




XRA 


A 


31 


302B 


12 




STAX 


D 


32 


302C 


214F30 




LXI 


HfOUTBUF 


33 


302F 


AF 


TEST3 


XRA 


A 


3^ 


3030 


86 




ADO 


M 


35 


3031 


CAOOOO 




JZ 


MONITOR 


36 


3034 


CDOOOO 




CALL 


CHOUT 


37 


3037 


23 




INX 


H 


38 


303B 


C32F30 




JMP 


TEST3 


40 


303B 




INBUF 


OS 


20 


41 


304F 




OUTBUF 


DS 


10 



3 ENTRY points: 



SUBROUTINE TO GET KEYBOARD CHAR, IN A REG. 
SUBROUTINE TO DISPLAY (A) AS ASCII CHAR, 
ENTRY TO SYSTEM WHEN PROGRAM DONE 



INPUT BUFFER ADDRESS TO HL 

GET AN ASCII CHARACTER IN A REGISTER 

STORE CHARACTER INTO BUFFER 

AND IF ITS A CARRIAGE RETURN 

THEN BRANCH 

ELSEf ADVANCE TO NEXT BYTE OF BUFFER 

...AND CONTINUE 

RECALL INPUT BUFFER STARTING ADDRESS 

CONVERT ASCII DECIMAL TO BINARY NUMBER 

SAVE NUMBER 

ADDRESS OF START OF SECOND NUMBER STRING 

CONVERT SECOND NUMBER TO BINARY IN HL 

RECALL FIRST NUMBER 

FIND PRODUCT IN HL 

ASCII LINE FEED 

START ANSWER ON NEW LINE 

OUTPUT BUFFER STARTING ADDRESS 

CONVERT ANSWER TO ASCII STRING 

MARK END-OF-STRING WITH 0-BYTE 
RECALL START OF BUFFER 

FETCH NEXT CHARACTER 

IF ITS 0-BYTE TERMINATORt QUIT 

ELSEt DISPLAY BYTE 

ADVANCE BUFFER POINTER 



INPUT BUFFER FOR 2 NUMBERS 
OUTPUT BUFFER FOR RESULT 



Two's Complement of 
Binary Numbers 

Two's complement is a method 
of representing negative numbers 
in binary radix. It is only one of 
several methods of negative 
number representation, but it has 
the advantage of eliminating sub- 
traction as a separate operation; 
subtraction can be performed by 
taking the two's complement of the 
subtrahend and adding it to the 
minuend. 

The two's complement of a 
number is found by complement- 
ing every bit in the number (chang- 
ing Is to Os and vice versa) and 
adding 1 to the resulting value. For 
example, suppose we want to take 



the two's complement of the 
number 4 stored as an 8-bit value: 

4 in binary is: 00000100 

complementing each bit: 

11111011 
adding 1: 1 



—4 in two's 
complement: 



11111100 



(By the way, the numeral 11111011 
is called the one's complement of 
4.) 

To show that subtraction can be 
performed using straight binary 
addition with two's complement, 
take the example of subtracting 4 
from 7: 



7 in binary is: 00000111 

two's cornplement 

of4: 11111100 

adding, we get: 1 00000011 



The carry, 1, is thrown away, and 
the result, 00000011, is decimal 3 
in binary. 

In two's complement, negative 
numbers always have a leftmost 
bit of 1; on the other hand, non- 
negative numbers have a leftmost 
bit of 0. However, the absolute 
value of a negative number cannot 
be found by simply evaluating the 
lower bits; as before, you must 
complement the number and 
add 1. 
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These routines run an 

order of magnitude 

faster tiian full 

floating-point routines. 



Text continued from page 204: 

treat values outside the range of 
-32,768 to +32,767 as an overflow 
condition. 

When an overflow is detected, a 
call is made to a subroutine called 
OVERFLOW, which is not provided 
because you will want to implement it 



in a manner appropriate to your 
system. A simple error-processing 
routine would display an error 
message and jump to the system 
monitor. If desired, a more 
sophisticated error-processing routine 
could continue processing, because 
the top of the stack contains the 
return address to the routine where 
the overflow was detected. Similarly, 
you must provide an entry point 
called CONVERR, which will be 
called in the event of a string-numeric 
conversion error. 

The string-numeric conversion 
routine, DECBIN, will convert any 
legitimate numeric decimal represen- 




tvtet 





in simple English 
instmctions. 



CONDOR SERIES 20/DBMS is the 

answer to your data processing needs 
whether you're an experienced or first time 
computer user. 

► Create data base files In minutes using 
screen formatting techniques. 

► Access vital information using 
powerful English-like Instructions 

► Non-computer professionals can develop 
applications for accounting, personnel, 
inventory, work In progress, and more. 

The Answer To: 

• A General Ledger System 

• An Inventory Control System 

• A Purchase Order System 

• A Data Tracking System 

• A Personal Record Keeping System 

• And many more applications. 



APPEND 


DIR 


RENAME 


CHANGE 


DISPLAY 


REORG 


COMBINE 


EMPTY 


RESTART 


COMPARE 


ENTER 


SAVE 


COMPUTE 


FORMAT 


SELECT 


COPY 


HELP 


SET 


DATE 


JOIN 


SORT 


DBMS 


LIST 


STAX 


DEFINE 


LOGDISK 


SYS 


DEGROUP 


POST 


TERM 


DELETE 


PRINT 


TITLE 


DESTROY 


PROJECT 


UPDATE 


Die 


READ 


WRITE 


AVAILABLE AT: 




U.S. DEALERS 


Niagara Falls, NY 


Huntsvllle, AL 


Ann Arbor, Ml 
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CONDOR SERIES 20/DBMS is compatible with many Z-80 microcomputers with 
at least 48K RAM running under CP/M® operating systems. 

CPIM Is a registered trademark of Digital Research, Inc. 



CONDOR COMPUTER 
CORPORATION 

P.O. Box 8318 

Ann Arbor, Michigan 48107 

(313)769-3988 

Dealer inquiries welcome. M-481 



CONDOR SERIES 20/DBMS 

D User's Manual ($35, plus tax) D Additional information. 
Please Send To: 

Name Position 

Company Address 

City State Zip 



Phone { )_ 



. Computer _ 



tation, including those with leading 
blanks or blanks between the sign and 
the leading digit. It will reject errors 
including two signs or an illegal 
character. Any nonnumeric character 
after the start of the number ter- 
minates the conversion, facilitating 
parsing of free-format data entries. 
This is illustrated by the sample test 
program of listing 2, which accepts 
two numbers on one line and prints 
their product on the next line.H 



The Largest and Smallest 
Numbers in Two's Complement 
Notation 

Another property of two's com- 
plement numbers is that the ab- 
solute value of the largest positive 
number that can be represented is 1 
less than the absolute value of the 
smallest negative number that can 
be represented. As an example, 
look at all the possible 3-bit twos 
complement numbers: 

is 000; complementing and 
adding 1 gives 000 (or —0) 

1 is 001; complementing and 
adding 1 gives 111 (or —1) 

2 is 010; complementing and 
adding 1 gives 110 (or —2) 

3 is Oil; complementing and 
adding 1 gives 101 (or —3) 

—I is 111; complementing 
and adding 1 gives 001 (or 1) 

—2 is 110; complementing 
and adding 1 gives 010 (or 2) 

—3 is 101; complementing 
and adding 1 gives Oil (or 3) 

But we have one number left 
over, 100. Inasmuch as the most 
significant bit is 1, it must be 
negative. To find its absolute 
value, take its two's complement: 



the number is: 
complement it: 
addl: 



100 

Oil 

1 



its two's complement is: 
which is binary for 4 



100 



Therefore, 100 in two's comple- 
ment notation must be —4. But 
notice that, given three bits for the 
binary representation of signed 
numbers, there is no way to repre- 
sent positive 4 in two's comple- 
ment notation. The largest positive 
number that can be represented is 
one less than that. 
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The DataTrack™ Floppy Disk Drives 
from Qume. Distributed by asap 



The DataTrak^'^ 5 double-sided double-density drive uses state-of- 
the-art technology to give you superior data integrity through improved 
disk life, data reliability, and drive serviceability using 5V4" media. 

Qume's independent head load yields wear characteristics far 
superior to competitive drives. This superior wear performance pro- 
duces savings on both diskette usage and drive maintenance. 

Improved data reliability, resulting from superior amplitude and bit 
shaft characteristics, optimizes operator efficiency and reduces process- 
ing time for end-users. 

And DataTrak's unique modular design means simplified field servic- 
ing for you and your customers. 

Design Features 

Expanded storage capacity • Two-sided, double density 

Proven head carriage assembly • Ceramic head with tunnel erase • 
Dual-head flex mounting arrangement • Superior head load dynamics 

Precise lead screw actuator • Fast access time- 12 ms track-to-track • 
Low friction and minimum wear • Low power dissipation 

Additional features • Industry standard 5V4" media format • ISO stan- 
dard write protect • Door lock out for media protection • Requires DC 
voltage only • Daisy Chain up to 4 drives • Heads load on command 
independent of loading media 




The DataTrack 5 



Product Specifications 

Performance Specifications • Capacity: Unformatted: 437. 5K or 500K bytes; Qume Formatted: 286. 7K or 327.7K bytes • Recording Dens- 
ity: 5456 BPl • Track Density: 48 TPl • Cylinders: 35 or 40 • Tracks: 70 or 80 • Recording Method: FM or MFM • Rotational Speed: 300 RPM 
• Transfer Rate: 250K bits/second • Latency (avg.): 100 ms • Access Time: Track-to-track 12 ms; Settling 15 ms • Head Load Time: 50 ms 




The DataTrack 8 



The DataTrak^'^ 8 double-sided double-density drive uses state-of- 
the-art technology to give you superior data integrity through improved 
disk life, data reliability, and drive serviceability using 5V4" media. 

Qume's innovative approach to controlling head load dynamics 
yields wear characteristics far superior to competitive drives. In indepen- 
dent evaluation , DataTrak 8 is setting industry standards for tap test per- 
formance. This superior wear performance produces savings on both 
diskette usage and drive maintenance. 

Improved data reliability, resulting from superior amplitude and bit 
shift characteristics, optimizes operator efficiency and reduces process- 
ing time for end-users. 

And DataTrak's unique modular design means simplified field servic- 
ing for you and your customers. 

Design Features 

Expanded storage capacity • Two-sided, double density 

Fully IBM compatible • IBM 3740 and System 32 drives • IBM 3600 

and 4964 drives • IBM System 34 drives 

Proven head carriage assembly • Ceramic head with tunnel erase • 

Dual-head flex mounting arrangement • Superior head load dynamics 

Fast, precise steel belt drive • Fast access time -3 ms track-to-track • 

Low friction and minimum wear • Low power dissipation 

Additional features • ISO standard write protect • Programmable door 

lock • Negative DC voltage not required • Daisy Chain up to 4 drives • 

Side-by-side mounting in standard 19" RETMA rack • Compatible with 

Shugart SA850/SA851 



Product Specifications 

Performance Specifications • Capacity: Unformatted: 1.6 Mbytes/disk; IBM Format: 1.2 M/bytes/disk • Recording Density: 6816 BPI • 
Track Density: 48 TPl • Cylinders: 77 • Tracks: 154 • Recording Method: MFM • Rotational Speed: 360 RPM • Transfer Rate: 500K bits/sec- 
ond • Latency (avg.): 83 ms • Access Time: Track-to-track 3 ms; Settling 15 ms; Average 91 ms • Head Load Time: 35 ms • Disk: Diskette 2D 
or equivalent 



asap 



computer 
products, inc. 



1198 E. Willow 
Signal Hill, CA 90806 



AUTHORIZED DISTRIBUTOR FOR QUME 

CALL FOR PRICE AND DELIVERY 

(800)421-7701 or (21 3) 595-6431 (in California) 
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Print Your Own Bar Codes 



UPC Bar Codes 

With the 
Centronics 737 

John Anderson, 149 Cliffside Dr, Wilmington NC 28403 



Hewlett-Packard's introduction of a less-than-$100 
bar-code reader will certainly increase interest in bar 
codes as a viable means of transporting program listings 
through the printed media. But reading bar codes is not 
enough. To maximize their usefulness, we must be able to 
generate them as well: only then will creative applica- 
tions begin to emerge. There must be numerous instances 
where keyboard input to small-business data-processing 
systems can be replaced with bar-code input. 

My interest in bar codes arose from a need for simple 
data entry in an educational application. The problem re- 
quired easy generation as well as easy reading of bar 
codes. To generate bar code, you must be able to produce 
vertical lines and spaces of equal (or approximately 
equal) width. This can, of course, be done with a plotter 
or a high-resolution graphics printer. Or, it can be done 
with a low-cost, dot-matrix, proportional-spacing 
printer, such as the Centronics 737. 

I had a Centronics 737, so I began to experiment with 
producing bar codes, and found that the printer can be 
used quite effectively. The Centronics 737 produces a 
high-density dot-matrix print in the proportional-spacing 
mode. With the concatenation symbol (|) as the basic ver- 
tical bar, the printer can be directed to backspace dot by 
dot, allowing the compression of vertical bars into a solid 
bar of variable width. 

Text continued on page 276 



PAPERBYTE® Bar 

Codes With Integral 

Data Systems Printers 



Dr G Louis, OB/GYN Dept, St Michael's Hospital, 30 Bond St, 
Toronto MSB 1W8 Canada 

The advent of Hewlett-Packard's low-cost bar-code 
reader, HEDS-3000, makes it possible to consider soft- 
ware distribution in machine-readable form via the 
printed page. The bar-code reader (described in Carl 
Helmers' editorial, "Bar Codes, Revisited...," April 1980 
BYTE, page 6) can be interfaced to a computer for 
slightly more than $100. 

This article will describe a program that uses the 
graphics plotting option of an Integral Data IP-225 (or 
IDS-440) printer to produce bar code. (The IP-225 sells 
for about $1000.) The format is the PAPERBYTE® for- 
mat, described in Ken Budnick's book, Bar-Code Loader 
(Peterborough NH: BYTE Books, 1977). 

In graphics mode, the Integral Data printers allow 
column by column control of the image printed. Each 
column is 7 dots high, and each dot is controlled by the 
corresponding bit in the byte of data sent. For example, if 
you send a question mark (hexadecimal 3F) to the printer 
while in graphics mode, a vertical bar of 6 dots is printed. 
If you send a NUL (0), the printer leaves a blank that is 1 
dot-width across. This takes care of bits and spaces. 
One bits (double-width bars) are simply printed as two 
question marks side by side. The bar-code loader pro- 
gram by Ken Budnick has software filtering to correct 
dropouts (white spots on the bars) and blotches (black 
dots in the spaces), and it also proves adequate to deal 

Text continued on page 230 



Editor's Note: When we put the Hewlett-Packard HEDS-3000 bar-code wand on the cover of the April 1980 BYTE, we believed that the only 
major obstacle to the widespread use of bar codes—lack of a reliable wand at an affordable price— had been eliminated. You couldn't make your 
own bar codes (we thought), but you could read them. In the January 1 981 BYTE, we published an article that showed how to make HP-41C bar 
codes on an expensive Diablo 1650 printer (see "Generating Bar Codes in the Hewlett-Packard Format, " by Thomas McNeal, January 1981 BYTE, 
page 148). But few people have such an expensive printer, and (we thought) most people still couldn't make their own bar codes. 

We were wrong. The two articles above show two different formats of barcodes produced on two different dot-matrix printers. All of the work 
is done in the software; the hardware only has to generate a thin vertical bar and place it anywhere on a line. With the proper bar-code reading 
software, even bar codes made with dot-matrix printers can be consistently and reliably read....GV^ 
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TRS-80® MODEL III OWNERS 

We think our disk system for 
expanding your capacity is just 
as good as theirs - and we know 
it costs much less . . . 

COMPLETE SYSTEMS 
AND COMPONENTS* 

TRS-80®MOD III SYSTEM 



With 2 
disk drives 

SAVE $500 
OFF LIST PRICE 



M,895 



16K (WM, Model III Basic 

MTI DISK DRIVES for MODEL 

Internal Kits 

Disk Drive 1 

Disk Drive 2 



»899 



*649 
»279 



External Add-on Kits , -,_- 

Disk Drive 3 *379 

Disk Drive 4 *359 

Model III DOS & Manuol *21 .95 

16K RAM Kir ^59 

R5-232 Seriol Interfoce *95 

PRINTERS 

Anodex9500 H ,449 

Microline 82 *649 

Microline 83 H ,060 

Centronics 779 M ,069 

Centronics 700 M ,1 29 

Base 2 *649 

Centronics 737 ^639 

Epson AAX-80 *579 

Malibu *2,093 

Doisy V/heel H ,799 

Save 5% Off with Purchase of MOD III System or Disk Drive 



New low cost internal disk kit avail- 
able to expand your storage capability. 
With this kit, now, you may expand 
your Model III computer up to four MTI 
40 track disk drives, giving 175,000 
bytes of storage per drive for a total of 
700K. 

The kit includes one 40 track disk 
drive, controller, power supply, cables, 
mounting hardware and installation 
documentation. 



Manufacturer Direct 
Price ONLY 



*649 



S 



MICROCOMPUTER TECHNOLOGY, INC.l 

3304 W. MACARTHUR, SANTA ANA, CA 92704 
• PHONE (714) 979-9923 • TELEX #678401 TAD IRIN 



*Uses MTI Memory, Disk Drives 6- Components 

® TR5-80® IS A REGISTERED TRADEMARK 
^ OF TANDY CORPORATION 



VISA 



ALL PRICES CASH DISCOUNTED 

FREIGHT FOB FACTORY 

ASK FOR FREE CATALOG 
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Text continued from column 2. page 228: 

with the tiny white spaces left between the dots in the 
double-width bars. The only restriction is that the printer 
ribbon must be in good condition; otherwise, the contrast 
between bar and space will not be sufficient for a reliable 
wand reading. 

The program in listing 1 prints bar code from data in 
memory with start and stop addresses specified by the 
user. Tiny Pascal as described by K-M Chung and H 
Yuen (see reference 2) and implemented by me in 8080 



assembly language (see reference 4) was used for this 
routine. Those who are unfamiliar with Pascal should 
have little difficulty following the algorithm: readability 
is one of the most important advantages of Pascal. Two 
minor points may give some trouble to BASIC pro- 
grammers: percent signs ( % ) associated with numbers or 
variables indicate that the number or variable is ex- 
pressed in hexadecimal, and the CASE X OF... statement 
is used to choose from among options to be executed 
depending on the value of X. However, interested readers 



Figure 1: Bar-code representation of part of listing 1, made on an Integral Data Systems IP-225. 
BAR-CODE PRIHTER ~ SOURCE LIST — 800624 

oooo lititniiittHititaiituiiititittiititttiiiHiiiiiiHtsitiititttiittiiitiiiiitsttiitttiiiititiit^ 

0015 iniiiiniiiiiiHttttttitttitiiaitittittittitm 

002? ittitiittittitHintttiHttitititiitttiiiiitttitaiiHitiiiiitiiaiiatatitatHtittttttiatiiiiittiinu 

003E IHIilltttlllllHHiailtttltltltltttttltlililittlHatlHltttittlHlHlllllttttliSiUlSttUttlttilllll^ 



Listing 1: Tiny Pascal source listing for a program that will 
generate printed bar codes from data in memory. Translation 
into BASIC or assembly language should prove fairly simple, 
even if the user is unfamiliar with Pascal. 



«D10 
0020 
0030 
0040 
003^) 
0060 
0070 
0080 
0090 
0100 
0110 
0120 
0130 
0140 
0150 
0160 
0170 
0180 
0190 
0200 
0210 
0220 
0230 
0240 
0250 
0260 
0270 
0280 
0290 
0300 
0310 
0320 
0330 
0340 
0350 
0360 
0370 
0380 
0390 
0400 
0410 
0420 
0430 
0440 
0450 

04dro 

0470 
0480 
0490 
0500 
0510 
0520 
0530 
0540 
0550 
0560 



3 «** BAR-CODE PRINTER PROGRAM 

FOR INTEGRAL DATA IP-225 (440) UITH GRAPHICS 
BY DR. G. LOUIS 

OB/GYN DEPT», ST* MICHAEL'S HOSPITAL 
30 BOND STREET » TORONTOf CANADA MSB 1U8 
800501. LAST MODIFIED 800624 

} 

CONST MAXBAR=400 } MAX UNIT WIDTHS PER FRAME }f 
PRINT=%85A } DIRECTS OUTPUT TO PRINTER }J 
N0PRINT=%84C } NO OUTPUT TO PRINTER 3? 
DEL^127J CAN=24J FF=12; CR=^13; TAB=-9; } ASCII CTL } 
PL0T=3J PLTESCAP=3J N0RMLPRT=2J } PLOT MODE CTL } 
CPI12=30 3 SET PRINTER DENSITY 12 CHAR/IN 3» 
CPIMAX = 31 3 SET MAXIMUM DENSITY FOR PLOTTING 3,* 

WAR I 3 GENERAL-PURPOSE INDEX 3» 
IPT 3 CHARACTER INPUT 3. 

ABSFLAG 3 TRUE IF ABSOLUTE ADDRESSING CALLED FOR 3, 
ORIGIN 3 ADDRESS OF 1ST BYTE TO BE CODED 3f 
LASTBYTE 3 ADDRESS OF LAST BYTE TO CODE 3. 
POINTER 3 ADDRESS OF NEXT BYTE TO CODE 3, 
FRAMEID 3 VALUE OF ID BYTE OF NEXT FRAME 3: 
INTEGER? 

jobname: array C53: of integer? 

func uframe ( start. stop ) j 
3 write one frame beginning at start and ending 
at stop or when the page is full. whichever is 
first? return the address of the byte following 
the one last encoded 3 
const sync = 7.96 3 first byte of every frame 3? 
var absck 3 true if an absolute address is wanted }; 
barcnt 3 number of unit widths in frame 3, 
cksum 3 hex checksum 3, 
framelen 3 number of bytes in frame 3» 
i 3 general- purpose index 3: 
integer; 



PROC WBYTE < VALUE )i 

3 WRITE BAR CODE FOR 8 LSB' S OF 

VAR BUF. i: integer; 

BEGIN 

BUF l~ VALUE AND 255? 

FOR I :^ 1 TO a DO BEGIN 

WRITE (SPACEj BAR)? IF BUF 

buf :^ ( buf shl 1 ) and 2' 
end; 



> 127 JHEU WRiTE (BiMO? 
END 



FUNC SCANBYTE (VALUE )i 

3 RETURN THE NUMBER OF UNIT WIDTHS NLLDLD TO WRITE 

BAR CODE FOR S LSB' S OF "VALUE" 3 

VAR BUF. CNT, i: INTEGER; 

BEGIN 

BUF :^ VALUE AND 255? CNT l~ J 

FOR I :- 1 TO a DO BEGIN 

CNT :^ CNT + 2 J IF BUT > 127 THEN CNT :--^ CNTii; 



0570 
0580 
0590 
0600 
0610 
0620 
0630 
0640 
0650 
0660 
0670 
0680 
0690 
070O 
0710 
0720 
0730 
0740 
0750 
0760 
0770 
0780 
0790 
0800 
0810 
0820 
0830 
0840 
0850 
0860 
0870 
0880 
0890 
0900 
0910 
0920 
0930 
0940 
0950 
0960 
0970 
0980 
0990 
1000 
1010 
1020 
1030 
1040 
1050 
1060 
1070 
1080 
1090 
1100 
1110 
1120 
1130 
1140 
1150 
1160 
1170 
1180 
1190 
1200 



3 ONE SPACE i ONE BAi;;. i ONE hORL BAR 
BUF l^"- (BUF SHL 1) hND 255 END? 
SCANBYTE t^ CNT ENDS 



IF BIT I'i. 1 } 



BEGIN 3 WFRAME 3 

ABSCK :^ ABSFLAG AND (START <- STOP)» 

WRITE (CPU 2); 

IF ABSFLAG THEN WRITE ( STARTX ) 

ELSE WRITE ( START- ORIGINS ) ; 
WRITE (TAB.CPIMAXrPLOT); WBYTE (SYNOi FRAMELEN l^ O; 
IF ABSCK THEN BEGIN 

CKSUM I- (START SHR Q) ■{ (START AND 255); 

BARCNT :^ SCANBYTE ( START SHR 8 ) i SCANBYTE ( START i 

END 

ELSE BEGIN CKSUM l~ Of BARCNT :^ END; 
IF START <^ STOP THEN REPEAT 

I X^ MEM LSTART + FRAMELEN 3; CKSUM I^ CKSUM i i; 

BARCNT := BARCNT i SCANBYTE (I); 

FRAMELEN l^ FRAMELEN + 1 
UNTIL (BARCNT > MAXBAR--24 ) OR ( STAF^ + FRAMLLEN ^ STOF'ii; 
IF ABSCK THEN FRAMELEN :^ FRAMELENi2; 

CKSUM :^ 256 - ((CKSUM + FRAMEID + FRAMELEN) AND 255); 
WBYTE (CKSUM); WBYTE ( FRAMEID)? WBYTE (FRAMELEN); 
IF ABSCK THEN BEGIN 

WBYTE (START SHR 8)? WBYTE (START); 

FRAMELEN V^- FRAMELEN-2 END? 
FOR I ;^- 1 TO FRAMELEN DO 

WBYTE (MEM C START i I - 11) i 
WRITE (SPACE. BAR. PLTESCAP, NORMLPRTt CPI12s CR); 

wframe :- start i framelen 
end; 

begin 3 *** main program tu' 3 
call (noprint ); i ^ 0? 

WRITE (FF. 'BAR-CODE PRINTER' t CR, CR »' JOB N^iME t ')i 
WHILE I < 53 DO BEGIN 

READ ( IPT ); CASE IPT OF 

del: if I > THEN BEGIN WRITE (IPT); I 
CrtN: WHILE I > DO BEGIN WRITE (DEL); I 
ELSE BEGIN 

WRITE ( IPT ); JOBNAME CI3 
IF IPT ^■■- CR THEN I t - 53 
END 3 CASE 3 
END 3 WHILE 3? JOBNAME C5 33 t^- CRi 
WRITE (CR, 'START r'iDDRESS: ')? READ (ORICINX.)? 
WRITE (CR,'END ADDRESS: ')? f^EAB ( LASTBYTE7. )} 
WRITE (CR, 'SPECIFY ABSOLUTE ADDRESSES,? ' ); 
REPEAT READ (IPT) UNTIL (IPT ^ 'Y' ) OR (IPT ^ ' N' ); 
WRITE (IPT); ABSFLr:G :- (IPT^-'Y'); 
CALL (PRINT); WRITE (CPI12)J I l~ ~lt 

REPEAT I :- m; write ( jobname lid 

UNTIL JOBNAME C 1 3 ^ CR? WRITE (CR)? 
POINTER :^- origin; FRAMEID l^ O; 
REPEAT 

POINTER :^ WFRAME ( POINTER, L^.STBYTE ) ? 

FRr^MEID :r- FRAME I dm; 

IF (0 ^- FR(^;MEID MOD 55) ^ND (POINTER <^ LASTBYTE) 
THEN BEGIN WRITE (FF)? 1 I- -It 

REPEAT I :^ Hi; wraTE ( jobnak.e ci j ) 

UNTIL JOBNAME CI3 ^ CR? WRITE ( CR ) END 
UNTIL POINTER > LriSTBYTL'? 

POINTER :- UFRAME ( POINTER. (O 3 WRITE EOF FRAME 3 
WRITE (FF); CALL (NOFRINT) 
END. 3 MAIN PROCf^At'i 3 



i-i end; 

I-l END 



r ipt; I :- Hi; 

3 TO GET OUT OF LOOP 3 ENU 
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builds 



jhen Steirr 
hcert gram 
romise on q 



dont 



Neither do y\fe. 



The low price is deceiving. Synertek Systems Corpo- 
ration allows no compromise in the versatility, reliabil- 
ity, and quality of the KTM-3. 

This complete, low-cost terminal offers no-frills, solid 
performance. With its power supply and connecting 
cables, the KTM-3 requires only a CRT monitor or tele- 
vision screen to provide a functioning system for data 
entry and display 

The KTM-3 incorporates all the latest features of 
standard terminals such as: 

• Choice of character screen size: 

24 x80 characters in the KTM-3/80 
24 X 40 characters in the KTM-3 

• n0toI9.2Kbaud 



• 7x9 character matrix in an 8 x 1 field 

• ''CAPS LOCK" key 

• 1 28 ASCII characters with descenders 

• Full and half duplex with modem control 

• Built-in power supply and cables included 

• Scrolling and full cursor control 

• Display of framing and parity errors 

• Auto key-repeat 

• Debug mode (Display of control characters) 
' Built-in diagnostics 

• 50/60 Hz operation with 220 volt version available 

STARTING AT $389, 

OUR PRICE WILL BE MUSIC TO YOUR EARS. 





Dealer inquiries invited. 



I Synertek 
Systems 
Corporation 

150 S. Wolfe Road Sunnyvale, CA 94086 
Telephone: (408) 988-5689 
TWX: 910-338-0135 



TOLL FREE OUTSIDE GAL. 1(800)421-0347, 1(800)423-5886 






C'commodore 

Call for latest price on: 




BOOO 

Business computer 
CBM 2001 
Business computer 
CBM 2001 
PET 

CBM 2022 
Printer 
CBM 2023 
Printer 
CBM2040 
Dual Drive 
Floppy Disk 

CBM eoso 

Dual Drive 
Floppy Disl< 



apple II & 
II plus 



Here is THE computer from NEC. 
Centronics and RS232 interfaces are 
standard. Up to 64 K (RAM). SEND FOR 
PRICE AND INFO., OR CALLTOLL FREE! 



monitors 



9" Black and white. Only $185. 
Also available In Sanyo 

13" Black and white. 
15" Black and white. 



TRS-80* 




16K-Call 
32K-Call 
48K-Call 
toll free 



apple 
is here 

Call today and b 
tirstto have the most 
powerful proressiona) 
computer in its class! 



All TRS-80 Compatible Hardware 
andSoftware.Call us andteli us what 
you need! THS BO is a lra<ict»ark t.C Tatuly 

print wheels and thimbles 

Huge selection for Qume, Diablo, 
NEC. Plastic or metal. 
Call 1-800-421-0347. 



Qirj: 



m ATARI 825 

■^'^ Printer.. $799 



apple cards 



Hi-Speed Serial Interface 
Communications Interface 
Parallel Printer Interface 
Centronics Printer Interface 
Hobby/Prototype 
Integer Basic Firmware 
Applesoft Firmware 





Letterquality highspeed printer, bi- 
directional, high resolution plot- 
ting, graphics. 

RO with Tractor Feed $2865. 
KSR with Tractor Feed $2995. 

Paper Tiger (1 P440) $949. 
With Graphics 
Anad«xOP9500 $1449 
DP8000 $849. 
Epson MX 80 $645. 




CALL FOR 

FREE CATALOG 



Everything that 400 has plus Basic 
Language Cartridge. 16K memory (ex- 
pandable to 48K) Only $798. 

Bonus 8K Memory Module good till 

12/31/80, 
Atari Program Recorder. Only $88.95 
Atari Expansion Memory. 8K $89.95 
16K $159. 

^ apple II 
inventory control system 

The first truly professional system 
that can tackle up to 8,100 Items, 
transaction register/audit trail, in- 
ventory status report, re-order 
report, keeps track of purchase 
orders automatically, will handle 
multiple departments or divisions, 
fast data retrieval. Minimum hard- 
ware requirements; Apple II Plus 
with 48K. one disk drive and 80 
column printer. Available also for 
the new DOS 3.3. 

^ysan diskettes 

8" {Box ot 10) 

37401 sgi side/sgl density 

(4.50 ea. 
3740/1 D sgl stde/db! den 

$0.95 9m. 
5" (Box Of 5) 
104/1 soft sector. 
107/1 10 sectors. 
105/1 16 sectors $4.50 •■. 




I Call 

Prices subject to change without 
notice. Please allow ample time for 
checks to clear. Please add 2°/o for 
shipping and handling. Callfomla 
residents please add 6% sales tax. 
Sorry, no COD. 

CDDv'.gM I9fl0 MICRO BuS'ntsS world 





Micromodem 100 
Micromodem I! Only $325 

in California Call (213) 996-2252 

yviiCRa. 

BUSINESS WORLD 



15818 Hawthorne Blvd.. 
Lawndale, CA 90260 



Immediate response to your orders 



U.S. and Internaliortal Dealer 
inquiries inviti-d. 
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should find it easy to adapt this routine to their own 
favorite languages and printers. Figure 1 shows the 
textually-encoded bar-code representation of a portion of 
listing 1. 

The program need not be used exclusively for software 
distribution. Transfer of data of any kind between com- 
puters with incompatible mass-storage devices is easy if 
the source computer can create bar code and the recipient 
can read it. In addition, cheap, compact, archival storage 
of seldom-used information is possible if the length of 
files and frequency of use are such that entry via the 
wand is not unreasonably tedious. 

Lest there be any doubt about the suitability of this 
program for use in software distribution, I will conclude 
by mentioning a recent experiment. I produced the bar- 
code listing (partially reproduced in figure 1) and 
photocopied it on a high-quality electrostatic 
photocopier. Both the original and the copy were 
scanned five times with the bar-code wand. I counted the 
number of passes needed to read each line and calculated 
the average. For the original and the copy, 1.1 and 1.3 
passes with the wand sufficed to obtain a good read. 
Total time to enter the code ranged from 10 to 15 
minutes, but this time could be decreased if a portable 
drafting tool or a T-square were used instead of a ruler to 
guide the wand across the page. The most time-con- 
suming step in the entry process involved alignment of 
the ruler. Clearly, it is perfectly feasible to use this 
method to distribute machine-readable code on paper. ■ 
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BYTE's Bugs 



Upslde-Down 
Static Phoneme 

Right in the middle of "Ar- 
ticulate Automata," there's 
an upside-down vowel spec- 
trum! (See photo 3, page 170, 
February 1981 BYTE.) 



Richard T Gagnon 
R T Gagnon Associates 
210 W Tienken 
Rochester MI 48063 

Mr Gagnon is correct: our 
phoneme spectrum was in- 
verted. Thanks for setting us 
upright....CMm 
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10 GROWTH 



A year ago, the course for Marot 
Software Systems, Inc. was clear. 
We were on our way to becoming 
the world's best source for software. 
And we were going to accomplish 
that by distributing only the operating 
system and the application software 
that brought out the best in micro- 
computers. That was our course... 
and, in all modesty, we were most 
successful. 

That's when something funny 
happened. The dealers, consultants 
and computer users with whom we 
had relationships began asking — 
and then demanding— that we at 
Marot apply our expertise and 
follow-through to the supply of 
reliable, quality-oriented hardware 
and complete computer systems. 
Systems that could solve specific 
problems In data-based manage- 
ment and analysis for business, law, 
medicine, science and government. 



Here's the hardware 
we now distribute: 

ONYX— Extremely powerful and reliable 
5-user Z80-based micro, with 1 or 20 
Mb hard disk and integral tape sub- 
system. Also available: 16 bit Z8000 
operating UNIX^m Version 7, with up to 
1 Mb RAM for as many as 8 users. 1 
or 18 Mb hard disk with integral tape 
subsystem and additional storage 
available. 

ALTOS — Cost-effective floppy disk 
system, 208 K RAM for up to 4 users. 
Expansion to 58 Mb hard disk with tape 
backup available. 







The marketplace told us of the 
need for support, too. Of the gap 
that existed in matching hardware, 
operating systems and software to 
application requirements. And of the 
need for assistance in evaluating 
options available to meet those 
requirements. 

So, we thoroughly searched and 
found the best hardware we could 
distribute. 

As a result, Marot Software 
Systems, Inc. has become Marot 
Systems, Inc. It's the one company 
you can rely on to handle total 
computer needs: from hardware, 
software, operating systems and 
support to total computer solutions. 

If you're a computer dealer or a 
computer consultant, Marot's total 
backup and support could be the 
special something you need to make 
your operation grow. Call or write 
us today. 



Here are the products distributed by 
Marot Systems, Inc. Please check 
items of interest and return this 
coupon to: 

Marot Systems, Inc. 

310 Madison Avenue, Suite 408 

New Yorl<, New Yorl< 10017 

(212)661-8550 

TWX 710-581-2477 

Please send me more information on 
the following: 
Operating System 

D OASIS® — The mini-like single 
and multi-user machine- 
independent operating system 
for Z80 commercial applications 
and serious programmers. 

Name 

Company 

Address 



MAROT SYSTEMS 
YOUR EASTERN SOURCE 

Software 

D MAGIC WANDTM — The most usable full- 
feature word processing system with 
extremely powerful text-formatting features. 

D MAROT'S MAILING LIST PROGRAM - 
Maintains up to 65,000 entries 
in zip and name order, by ISAM files. 

D COMPLETE BUSINESS PACKAGES -In 
standard ANSI 74 COBOL. Five module 
accounts receivable, accounts payable, 
general ledger, payroll, order entry/inventory 
plus financial modeling and job costing. 

D ESQ-ITM — Time and billing system for the 
legal profession. 

D MAROT'S OFFICE APPOINTMENT 
SCHEDULER — Maintains complete office 
diary, with ability to compare schedules. 

Title 



City/State/Zip. 



.Phone ( 



Hardware 

D ONYX 

D ALTOS 

D CORVUS HARD DISKS — 10 or 
20 Mb, available for many 
computers including Tandy's 
TRS-80® Mod II 

D PERKIN-ELMER TERMINALS 

D TELEVIDEO® TERMINALS 

D XEROX® PRINTERS 

I am a D computer dealer 

D computer consultant 
D computer user 



ESQ-1 is a trademark of Micro 

Information Systems, inc. 
. TRS-80 is a trademark of Tandy Corp. 
OASIS is a product of Phase One 

Systems. 
fy/lAGIC WAND is a trademark of 

Small Business Applications Inc. 
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HOVTO MAKE THE 

STAR^^RITER 25 

>MORD-PROCESSIHGPRIKTER 

COMPMWIE WITH YOUR 

APPLE, PET,TRS-Oa 
OR DUSMESS S^^TEM: 




The Storwriter'' Daisy Wheel 
25 cps printer. 

There's one big difference between the 
Starwriter 25 and most other letter-quality 
printers: 

About a grand. (Less.) 

And yet it has some features— like painless 
interfacing— that are hard to J5nd at any price. 
For instance: 

Using a 96-character wheel, the C. Itoh 
Starwriter 25 produces excellent letter-quality 
printing on three sharp copies with up to 163 col- 
umns, and offers the most precise character- 
placement available for outstanding print 
performance. 

The Starwriter 25 comes complete and ready- 
to-use, requiring no changes in hardware or soft- 
ware. It uses easily available, Diablo-compatible 
ribbon cartridges and daisy wheels, and is "plug- 
in" compatible with a wide variety of systems. 

It also comes with a 3-month warranty from 
C. Itoh on parts and labor; supported by one of 




the best service organizations in the industry. 
It can be yours for about $1, 895. See your 
nearest dealer for details. 



Leading Edge Products, Inc., ^ 

225 Ibrnplke Street, 
Canton, Massachusetts 02021 

Dear Leading Edge: 

The idea of saving $1,000 doesn't bother me, so 
I'd like to see my nearest dealer for details. 
Now, ifljustknewwhohewas. . . 



Name. 
Title _ 



Company. 

Street 

City 

State 



-Zip. 



Phone: Area Code . 



.No.. 



LEADING 
EDGE 



Leading Edge Products, Inc., 225 Turnpike Street, Canton, Massachusetts 02021 
DEALERS: For immediate delivery from the Leading Edge Inventory Bank^'^ call toll free 1-800-343-6833 
In Massachusetts, callcollect (617) 828-8150. Telex 951-624 
Dealers, see us at the NCC show, Booth No. 5720/5722. 
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tx 



STEP i. PLUG rr IN. 

(THERE IS NO STEP #2.) 





APPLE 



T.M. 



PET" 



TRS-60" 



ETC 
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for 
TRS-80 Models I & III 



SuperSoft LISP allows the TRS-80 to become 
a complete Artificial Intelligence laboratory! It 
is the tool that takes you to the frontier of Com- 
puter Science. 

The SuperSoft LISP is a complete and full im- 
plementation. (It is NOT a subset!) It contains 
an efficient garbage collector which optimizes 
the usage of user RAM, and supports the 
TRS-80 graphics. Below are some features: 

• Runs in 16k level II (with only 6K overhead) 

• Fully implements atom property list structure. 

• PROG is supported. 

• FUNARG device is implemented. 

• Efficient garbage collection. 

• Complete with LISP editor and trace. 

• Allows complete range of single precision 
numeric data. 

• Works with old as well as new ROMs. 

• Contains 97 functions. 

• Sample Programs. 



The LISP package is supplied on tape or 
discette and with a complete user manual. 



cassette version: 
(requires 16K level II) 

Disk version: 
(requires 16K disk) 

(manual only: $15.00) 



$75.00 
$100.00 



ViSA' 



All Orders and General Information: 

SUPERSOFT ASSOCIATES 

P.O. BOX 1628 

CHAMPAIGN, IL 61820 

(217)359-2112 

Technical Hot Line: (21 7) 359-2691 

(answered only when technician is available] 



SuperSoft 

First in Software Technology 

TRS-80 TRADEMARK TANDY CORP 
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Faster BASIC for the 
Ohio Scientific 



John A Sauter, Department of Biochemistry 
5426 Med Sci I, University of Michigan, Ann Arbor MI 48109 



"I don't believe it! The guy who wrote this program 
didn't know what he was doing." How many times have 
you seen a program and said that? Well, I never thought I 
would say it while looking at the Microsoft multiplica- 
tion routines written for Ohio Scientific's BASIC. 

Multiplication routines written in software are slow, 
especially when accurate to 9 digits. Programmers are 
always trying to optimize mathematical routines for 
speed. That's why I was surprised that the main loop for 
the multiplication routine contained line after line of inef- 
ficient instructions. 

To comprehend the problem, you need to understand 
how a software multiplication routine works. For 
multiplication of large numbers, the process is similar to 
the longhand method taught in school. The two numbers 
to be multiplied, the multiplier and the multiplicand, are 
stored in the floating-point accumulator and the alternate 
floating-point accumulator, respectively. These ac- 
cumulators are usually 4 to 5 bytes in length and 
preferably located in page memory. The low bit of the 
multiplier is checked to see if it is set: if it is, the multipli- 
cand is added to the product (initially 0); if it is not, no 
addition occurs. 

Next, both the multiplier and the product are shifted 1 
bit right (or, alternately, the multiplier is shifted right and 
the multiplicand is shifted left) and the low bit on the 
multiplier is checked again. This process is repeated for 
each bit in the multiplier. Four bytes are required for 9 
digits of precision: a great deal of bit shifting must go on. 
In fact, the bit shifting uses most of the time required for 
a multiplication routine. 

Fortunately, there is a convenient instruction in the 
6502 microprocessor for shifting several contiguous bytes 
1 bit to the right. The ROR instruction shifts a byte 1 bit 
to the right, with the carry shifted into the high-order bit, 
and the low-order bit of the byte shifted into the carry. 
Successive executions of the ROR instruction on con- 
tiguous bytes will shift all of the bytes 1 bit to the right, 
with the low bit of 1 byte shifting into the high bit of the 
next. 

Listing 1 contains a portion of the Microsoft multipli- 
cation routine for the 6502. It is part of the routine that 
shifts the product 1 bit right. This sequence is repeated 
four more times in the subroutine, and requires a total 
time of ^b fis (with a 1 MHz clock rate while assuming 
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High resolution, dot 
addressable graphics with 
vertical resolution of 72 dots 
per Inch and up to 82 dots 
per Inch horizontal 
resolution. 



Single sheet feeder Is very 
simple to use. The only 
front load feeder available 
on the market today/ 




"Q.T." cover reduces noise 
to an office comfort level. 
This is an optional feature 
to our standard sound dead- 
ening case. 



1K standard buffer permits 
the 88G to print while 
receiving data. The optional 
2K buffer allows a 1920 
character dump to the 
printer freeing the CRT. 



The Features Leader 4 



Integrated Paper Handling System 

Dual tractor/friction feed allows use of pin feed, 
roll or single sheet paper. 

Versatile Interface 

Data input from most computers can be sup- 
ported by the 88C. RS232C serial and Cen- 
tronics® type parallel is standard. Options can 
be added for current loop, IEEE 488 and high 
speed serial inputs. 



Ampi 



Letter Quality Capability 

The 88C provides a selectable 11x7 serif style 
dot matrix for correspondence printing. 

Cost Effective 

The 88C has more features than any other 
impact printer in its price class. First compare 
the quality of the 88C, then compare the price 
-the 88C wins! Single unit price is less than 
$800. 

*Optional 



Micro Peripherals, Inc. 4426 South Century Drive Salt Lake City, Utah 84107 (801) 265-5081 

The Printer People 



California VITEK (714) 744-8505 Colorado PLS Associates (505) 775-1218 Florida CMI Distributors (505) 894-5554 Illinois Coombs & Associates 
(512) 298-4850 Massachusetts Eastmark (617) 449-0050 Minnesota Bohlig & Associates (612) 922-7011 New Jersey Hansen & Hughes (201) 
652-7055 Oregon Microwave (505)620-8150 Utah PLS Associates (801)466-8729 Type-A-Line (801)521-5510 

International England Russet Instruments, Ltd. (0754) 868147 Telex: 849721 Phoenix Sigma International (602) 994-5455 Teiex; 165-745 
Sigma France lER Tel. 555.67.81 Telex: 620-289 Canada Norango (416) 449-2761 
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System Notes 



Listing 1: Section of the multiplication routine from Microsoft's 
disk BASIC, written for Ohio Scientific computers. This section 
can be replaced with a single ROR instruction (ROR $73, where 
the dollar sign denotes a hexadecimal 73). The replacement ac- 
complishes the same task in much less time. 



Listing 2: Part of a routine accessed by the addition and sub- 
traction routines in Ohio Scientific's disk BASIC. This section 
can be replaced by the single instruction ROR $02, X. 



LOG 

1946 
1948 
194A 
194C 
194E 
1950 



CODE 

A9 80 
90 02 
A9 80 
46 73 
05 73 
85 73 



MNEMONIC 

LDA #$00 
BCC $194C 
LDA #$80 
LSR $73 
ORA $73 
STA $73 



TIME (us) 

2 
3 
2 
5 
3 
3 



LOC 

1854 
1856 
1858 
185A 
185C 
185E 



CODE 

A9 00 
90 02 
A9 80 
56 02 
15 02 
95 02 



MNEMONIC 

LDA #$00 
BCC $185A 
LDA #$80 
LSR $02, X 
ORA $02, X 
STA $02, X 



TIME (uS) 

2 

3 
2 
6 

4 
4 



that, on the average, the instruction at hexadecimal 194A 
is executed only half of the time). This sequence is also in 
a loop that is repeated for all 8 bits of a multiplier byte, 
requiring a time of 680 /as for each subroutine call. 
Finally, the subroutine is called four (sometimes five) 
times for each floating-point multiplication. Thus, a total 
of 2.72 ms is used for each floating-point multiplication. 
However, the entire listing can be replaced by the single 
instruction (ROR $73). This instruction requires only 5 /as 
to execute, for a total time of 800 /as for each floating- 
point multiplication: a saving of 1.92 ms for each call to 
the multiplication routine. 

My own tests with the changes have indicated that 
BASIC requires approximately 4.9 ms to complete a 
floating-point multiplication on a 9-digit number, 
whereas with the changes, it takes only 3.1 ms. This is an 
increase in speed of 37%! 



Other routines that access the multiplication routines 
also execute more rapidly. For instance, the logarithm 
routine takes approximately 34.8 ms to complete a 
9-digit logarithm; with the changes, it takes only 
21.9 ms. This is also an increase in speed of 37%. 

Similar mistakes were found in a section of the nor- 
malization routine (starting at hexadecimal 1854) 
accessed by the addition and subtraction routines (see 
listing 2). This sequence is repeated two more times. It 
can all be replaced by the instruction ROR $02, X. 
Another interesting section of the routine occurs at hexa- 
decimal 1879 (see listing 3). This can be replaced by the 
instruction ROR A, which takes only 2 /as to execute. The 
actual increase in speed for the addition and subtraction 
routines with the changes installed was too difficult to 
measure since the routines are fairly rapid compared to 
the BASIC loops and other program segments used to test 



From Ballet on Broadtvoy 

to Billiards m Dallas... 

. . . people are finding unique ways to use the Powerful SciTronics REMOTE CONTROLLER 

Whether it's the intricate lightir}g for a Broadwai; Ballet or the sim- 
ple remote lightir)g of pool tables m a Dallas billiards hall, people 
are fir\dir\g out SciTror\ics Remote Cor\troller car\ meet their r\eeds. 



Here's Why: 

Controls 256 BSR remote switches— not just 16 
Hardware driven— requires minimum software 
No ultrasonic link— prevents erratic operation 
No BSR command module necessary 

Real Time Clock gives Remote Controller an added dimension! 

Real Time Clocks are now available to make your remote controller even more 
powerful. The RTC feature allows for energy consumption scheduling, event 
scheduling and much more. Your imagination is your only limitation when it comes 
to the ways which this RC/RTC combination can be used. 

Real Time Clocks feature: 

Lithium battery back-up 

Crystal controlled accuracy (.002%) 

Clock generates Interrupts (seconds, minutes, hours) for foreground/background operation 

Complete software in BASIC to Set and Read clock 




$159. 
$159. 
$184. 

$269. 
$129. 



S-1 00 CONTROLLER BOARD 
8-100 REAL TIME CLOCK BOARD 
ENCASED CONTROLLER 
(TRS-80, Apple II etc.) 

ENCASED CONTROLLER & REAL 
TIME CLOCK (TRS-80. Apple II etc) 

APPLE II CLOCK BOARD 

Send check SciTroiiics Inc. 

or money 523 s. Clewell St.. P.O. Box 5344 

order to: Bethlehem. PA 18015 

(215) 868-7220 
Please list system with which you plan to use 
peripheral. Master Charge and Visa accepted. 
PA residents add sales tax. COD's accepted. 
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LOWEST PRICE - BEST QUALITY 



NORTH STAR 



jt^am'^- 




North Star Horizon 2 

2-5V4 Disk Drives 
32K Double Den 
Factory assem. & tested 
Factory guaranteed 
List 3095 



only 



$2274 



POWERFUL NORTH STAR BASIC FREE 
SUPERB FOR BUSINESS & SCIENCE 

FACTORY ASSEMBLED & TESTED LIST ONLY 

HORIZON-1-32K-DOUBLE DEN $2695 $1980 

HORiZON.2-32K-QUAD DENSITY 3595 2674 

HORIZON-2-64K-QUAD+ HARD DISK 9329 7149 

HORIZON RAM ASSM 16K=$389. 32K = $579 

HORIZON RAM KIT SALE! 16K = $314 32K = $469 

HORIZON DISK DRIVE SALE DOUB DEN SAVE! 315 

NORTH STAR HARD DISK 18 Mb 4999 $3929 

PASCAL-PLUS 14,18 OR 36 DIGITPRECISION 249 

SUPERBRAIN 



ZENITH 




SUPERBRAIN QD 64K 

List $3995 only $2995 



Z-89 48K 
List $2895 only $2299 



TERMINALS Z-1 9 $725 

INTERTUBE III omy $725 

DIP-81 PRINTER omy $395 




MICROTEK $675 

NEC PRINTER $2569 
TRACTOR, THIMBLE, RIBBON 



InterSystems 

ITHACA INTERSYSTEMS 2A 




List $3595 You Pay Only 



Z-80A CPU 4 MHz 
64K Dynamic RAM 
Front panel 
V I/O— with interrupts 
FDCII Disk Controller 
20 slot motherboard 

$2795 



PASCAUZ + THE FASTEST PASCAL $375 
GET READY FOR ITHACA'S Z-8000 

8086 1 6 BIT CPU & SUPPORT CARD SEATTLE $575 

MORROW 8" DISK 

DISCUS 2D + CP/M® 600K ONLY $938 
DISCUS 2 + 2 + CP/M® 1.2 MEGA B. $1259 
ADD DRIVES 2D = $650 2 + 2 = $975 
2DDUAL + CP/M® ONLY $1555 



MORROW HARD DISK 

26,000,000 BYTES!! 

LIST $4995 ONLY $3995 

CP/M® IS INCLUDED! 



SAVE ON MEMORY AND PROGRAMS 




SYSTEMS MEMORY 64K A & T 4mHz 

$599 
SYSTEMS MEMORY 64K BANK SELECT 
$789 
CENTRAL DATA 64K RAM $599 

ITHACA MEMORY 8/16-bit 64K $845 
SEATTLE MEMORY 8/16 BIT 16K 4Mhz 
$275 
SSM KITS Z-80 CPU $221 

VIDEO BRDV83 4Mhz $412 

ANADEX PRINTER DP-9500-1 $1349 

CATNOVATION MODEM $169 

TARBELL DISK CONTROLLER DD $445 
ECONORAM2A8KASSM $179 

NSSE 1-22 & P01 TERRIRC PROGRAMS 
ONLY $10. EACH 
NORTHWORD 294 MAILMAN 234 
INFOMAN $364 

TARBELL COMPUTER-PHONE 



RCA-COSMAC VP-III 99 RCA-COSMAC 
VP-711 $199 

COLOR! RAINBOW 385 
SPECTRUM $289 

EZ-80 Machine Language Tutor $25 
EZ-CODERTranslates English to BASIC 
$71 
ECOSOFT FULL ACCOUNTING PKG 

$315 
BOX OF DISKETTES $29 

SECRETARY WORD PROCESSOR 

The Best! $99 
TEXTWRITER III Book Writing Program 

$112 
GOFAST NORTH STAR BASIC Speeder 
Upper $71 
Which Computers are BEST? 
BROCHURE FREE 

North Star Documentation refundable 
w/HRZ $20 



AMERICAN SQUARE COMPUTERS BEATS ADV. PRICES 



square 

American [0] Computers 

91 9-889-4577 KIVETT DR. JAMESTOWN N.C. 27282 91 9-883-1 1 05 



® CP/M Is a registered trademark of Digital Research, Inc. 
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Listing 3: Section from the normalization routine used by the 
addition and subtraction routines in Ohio Scientific's disk 
BASIC. This section can be replaced by the instruction ROR A . 



LOC 


CODE 


MNEMONIC 


TIME 


US) 


1879 


08 


PHP 


3 




187A 


4A 


LSR A 


2 




187B 


28 


PLP 


4 




187C 


90 02 


BCC $1880 


3 




187E 


09 80 


ORA #$80 


2 




1880 


C8 


INY 







them. I did notice that BASIC testing loops often 
executed approximately 10% faster with the changes. I 
attribute this to the faster addition routine. 

I suspected that the division routines would also con- 
tain errors, but discovered that the ROL instruction was 
used wherever it was needed. (The ROR instruction isn't 
necessary in division.) 

I immediately contacted Ohio Scientific and Microsoft 
to inform thetn of the problem. Both replied with an ex- 
planation that restored my faith in big-name software 
companies. Apparently, earlier versions of the 6502 
microprocessor did not include an ROR instruction, but 
as customer demand grew, MOS Technology incorpor- 
ated an ROR instruction in later versions of the 6502. Un- 
fortunately, some of the earlier Ohio Scientific computers 
had already been sold with the old microprocessor. 
Therefore, Microsoft wrote its BASIC without any ROR 



instructions to make the software compatible with the 
earlier versions of the computer. Listings 1, 2, and 3 are 
actually macro expansions of the ROR instruction. 
[Macros are one-line pseudoinstructions placed in an 
assembly-language source listing. When processed, they 
are replaced by a (predefined) set of assembly-language 
instructions and assembled into machine lan- 
guage.... GW] Microsoft assured me that this was done 
only for the KIM and Ohio Scientific computers. All 
other versions of 6502 BASIC were written using the 
ROR instruction. 

For those who have later versions of Ohio Scientific 
computers and don't have BASIC permanently stored in 
read-only memory, there is a way to change Ohio Scien- 
tific's disk BASIC to use the ROR instruction. If you are 
using the OS-65D disk operating system, the program in 
listing 4 will permanently change your BASIC for 8-inch 
disks. It simply loads a part of the BASIC interpreter into 
memory, POKEs in the required changes, and stores the 
changed code back on disk. For 5-inch disks, statement 
80 should be changed to read: 

80 DISK!"CA 4200 = 03,1" 
and statement 150 should be: 

150 DISK!"SA 03,1 = 4200/8" 



THUNDERCLOCK PLUS™ 



PUT TIME AND REMOTE 
CONTROL IN YOUR APPLE II 




The THUNDERCLOCK PLUS is two peripheral systems on one card for your APPLE II OR II PLUS. An accurate, reliable, 
real-time clock/calendar and an interface for the popular BSR X'lO Home Control System. 

The THUNDERCLOCK clock/calendar makes accurate time and date available to your programs: month, date, day-of-week, 
hour, minute, and second, in any of four software selectable formats. On-board batteries keep your THUNDERCLOCK 
running when your APPLE II is turned off - for up to four years before battery replacement. 
On-card IK firmware makes reading or setting the time easy from APPLESOFT or INTEGER 
BASIC, PASCAL, or assembly language programs. And it provides software selectable 
interrupts at any of three rates: 64, 256, or 2048 interrupts/second. 

THE PLUS 

Add THUNDERW ARE'S X-10 ULTRASONIC INTERFACE OPTION to your 

THUNDERCLOCK and your programs can send all 22 BSR X-10 commands so you can 

remotely control lights and appliances. A full 128 dim/bright levels. And a powerful disk 

software package! The THUNDERW ARE SCHEDULER software lets you create schedules to 

control lights, appliances, security systems, or almost any other electrical device. The software 

includes: SCUTIL- the SCHEDULER utility that lets you make or change a schedule, and SCHED- executes your schedules in 

real-time using the THUNDERCLOCK. SCHED runs in the 'background' so you can run other programs in the *f oreground'. 

The THUNDERCLOCK PLUS is a SYSTEM for your APPLE II. Supported by intelligent, easy to use firmware, a powerful 
software package, and good documentation! 

Available through your dealer. .rHUNDERcfocK;ius!t!:.: $.39 

Clock/calendar card with batteries and 
user's nianual 

X-10 INTERFACE OPTION $49 

BSR X'lO Ultrasonic interface, disk with 
SCHEDULER SOFTWARE & demos, and 
user's manual 

PASCAL SOFTWARE $29 

Disk with PASCAL interface for clock and 
X-10 interface, and user's guide 
MANUALS ONLY, each $5 

California residents add 6% sales tax 




BSR X-10 is a trademark of BSR (USA) LTD. 
APPLE II is a trademark of APPLE COMPUTER, INC 



If your dealer doesn^t carry the 

THUNDERCLOCK PLUS: 

ORDER TOLL FREE (VISA/MC) CALL: 

800-227-6204 EXT 307 (Outside California) 

800-632-2131 EXT 307 (California Only) 

OR WRITE TO: 

THUNDERWARE INCORPORATED 
P.O. Box 13322, Oakland, CA 94661 
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fi: 



iiouMingthe 
ediieffional computer 
that^ destined to be 
the head of the class! 



Mr 



The Monroe Educational Computer 

What takes the Educational Computer to the head of the 
class is that somanyof its "standards" wind up as costly 
"extras" on other microcomputers. Features like; 

• 96K of system RAM including 32K of user RAM 

• over 320,000 bytes of built-in flexible disc storage 

• typewriter-style upper and lower case keyboard, 10- 
key numeric pad 

• 8-key row of user-definable keys providing 16 
additional keyboard functions 

• extended BASIC language 

• three serial RS232 ports for communications, 
printers and peripherals 

• high and low resolution color graphics with color text 

Monroe gives you much more than hardware. You will 
have access to a full-range, Monroe-developed, 
software library that makes this computer so versa- 
tile, so powerful, it will serve educational needs from 
primary to secondary to college levels! 

With Monroe, you'll never be left alone with a computer and 
nowhere to go for help. The Educational Computer will be sold, 
leased, serviced and personally installed through Monroe's 350 
branch offices nationwide. 

For full details, fill out the coupon and send to Monroe 
Education Center. 




Monroe Systems For Business 
The American Road 
Morris Plains, NJ 07950 

Alt.; Monroe Education Center 



Nanne_ 
Title _ 



Educational facility . 
Address 
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[B MONROE 

Litton Systems For Business 



City_ 
State . 



_Zip_ 



k....................J 



6809 

SOFTWARE 

POWER TOOLS 



BY MICROWARE® 



OS-9"^ MULTIPROGRAMMING 
OPERATING SYSTEM 



/m true multitasking, real time operating system for 
/_M timesharing, software development, database, 
A m process control, and other general applications. 
This versatile OS runs on almost any 6809-based computer. 

■ UNIX'" -like file system with hierarchical directories, 
byte-addressable random-access files, and full file security. 
Versatile, easy-to-use input/output system is hardware in- 
dependent and expandable. 

■ Powerful ''shell" command interpreter features: I/O 
redirection, multiple job stream processing, and more. In- 
cludes a complete set of utility commands. 

■ OS-9 Level Two uses hardware memory management 
and can address over one megabyte of memory. Also 
includes pipes and filters for inter-process data transfers. 

■ OS-9 Level One runs on systems without memory 
management hardware having up to 56K memory. 
nOS-9 Level Two $495* D Level One $195 

BASIC09™ PROGRAMMING 
LANGUAGE SYSTEM 

Extended BASIC language compiler/interpreter with 
integrated text editor and debug package. Runs 
standard BASIC programs or minimally-modified 
PASCAL programs. 

■ Permits multiple named program modules having local 
variables and identifiers. Modules are reentrant, position 
independent and ROMable. 

■ Additional control statements for structured 
programming: IF . . . THEN . . . ELSE. FOR . . . NEXT, 
REPEAT . . . UNTIL, WHILE ... DO, LOOP . . . ENDLOOP, 
EXITIF . . . ENDEXIT. 

■ Allows user-defined data types and complex data 
structures. Five built-in data types: byte, integer, 

9 digit floating-point, string and boolean. 

■ Runs under 08-9^*^ Level One or Level Two. n$195* 

OTHER OS-9"^ FAMILY SOFTWARE 

■ Stylograph '" Screen-Oriented Word Processor 

■ Interactive Assembler ■ Macro Text Editor 

■ Interactive Debugger 

BASIC09 and OS-9 are trademarks of Microware® and Motorola. UNIX is 
a trademark of Bell Laboratories. * Most software is available on ROM or 
diskette in versions for many popular 6809 computers. Contact 
Microware® for specific availability. 

For compatible hardware see GIMIX ad page 142. 




MICROWARG® 

Microware Systems Corp., Dept. B2 

5835 Grand Avenue, Des Moines, Iowa 50304 

(515)279-8844 • TWX 910-520-2535 



System Notes 



I have not been able to test these changes for the 5-inch 
systems, and I suggest that you exercise caution in using 
them. For systems that use the OS-65U operating system, 
the program in listing 5 should be used to change your 
BASIC. 

Ohio Scientific often boasts of supporting the fastest 
BASIC of any of the popular personal computers, and it 
can give you a great sense of satisfaction to make it run 
even faster. I have run BASIC with these changes for four 
months and have noticed that all of my programs run 
faster than before, especially those loaded with 
mathematical equations. If you decide to incorporate 
these changes into your system, I suggest that you first 
try them on an old copy of your operating system to en- 
sure that the changes work on your computer. ■ 



Listing 4: Program used with the OS-65D operating system and 
8-inch disks. Beginning at hexadecimal location 4800, the pro- 
gram loads a portion of BASIC into memory, then POKEs the 
appropriate ROR instructions into the mathematical routines 
and stores the revised BASIC back on the disk. 



10 REM DISK 
20 DATA 118 
30 DATA 102 
40 DATA 7 4,2 
50 REM SET U 
60 POKE 132 
70 REM CALL 
80 DISKI"CA 
90 Al=18516 
100 A2=18758 
110 REM POKE 
120 FOR 1=0 
130 FOR 1=0 
140 REM SAVE 
150 DISK!"SA 
16 END 



BASIC CORRECTION ROUTINE. OS-65D, 8" DISKS 

2, 118, 3, 118, 4, 104, 106, 200, 208, 23 2, 24, 96 

115,102,116,102,117,10 2,118,102,18 9,152 

08 ,214,96 

P TOP OF MEMORY TO $47FF 

255 : POKE 133,71 : POKE 128,255 : POKE 129,71 

IN A PORTION OF BASIC TO $48 00 

4800=04,1" 

: REM 18516 = $4854 

: REM 18758 = $4946 

IN THE CORRECTED CODE 
TO 12 : READ D : POKE A1+I,D : NEXT I 
TO 14 : READ D : POKE A2+I,D : NEXT I 

THE CORRECTED BASIC BACK ON DISK 

04,1=4800/B" 



Listing 5: Program used with the OS-65U operating system. 
This program does the same thing as listing 4, but begins at 
hexadecimal location 7800. 



10 REM DISK BASIC CORRECTION ROUTINE. OS-65U 

20 DATA 0,36,0,0,0,2,0,120 

30 DATA 118,2,118,3,118,4,104,106,200,208,232,24,96 

40 DATA 102,115,102,116,102,117,102,118,102,189,152 

50 DATA 74,208 ,214,96 

60 REM SET UP USR FUNCTION AND PUT AND GET ROUTINES 

70 POKE 8778,192 : POKE 8779,36 

80 POKE 9432,243 :POKE 9433,40 

90 POKE 9435,232 : POKE 9436,40 

100 REM DISK ADDRESS = $1800 + $0C00, 

110 REM RAM ADDRESS = $7 800 

120 CB=9889 : FOR 1=1 TO 8 : READ D : 

130 REM CALL IN A PORTION OF BASIC TO $7800 

140 ER=USR(0) 

160 Al=30804 : REM 30804 = $7854 

170 A2=31046 : REM 31046 = $7946 

18 REM POKE IN THE CORRECTED CODE 

190 FOR 1=0 TO 12 : READ D : POKE A1+I,D 

200 FOR 1=0 TO 14 : READ D : POKE A2+I,D 

210 REM SAVE THE CORRECTED BASIC BACK ON DISK 

220 ER=USR(1) :CLOSE 

230 END 



NUMBER OF BYTES = $0200 



POKE CB+I,D : NEXT I 



NEXT 
NEXT 
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MICROBYTE INTRODUCES 

MORE PROFIT FOR YOUR BOTTOM LINE 




32K STATIC MEMORY BOARD 

•Fully S100 bus compatible, IMSAI, SOL, ALTAIR, ALPHA MICRO 

• Uses Intel low- p ower 2141 L-4 4Kx1 Static RAM 

•2 MHz or 4 MHz operation 

•Gold contacts for higher reliability 

•Thermally designed heat sink (board operating temperature 0-70 °C) 

•Commercially designed power bus; 7 ground bus bars; 0.1 uf 

decoupling capacitors 
•Fully tri-state buffered 
•Inputs fully low-power Shottky Schmitt Trigger buffered on all 

address and data lines 
•Phantom is jumper selectable to pin 67 

•Each 4K bank addressable to any 4K slot within a 64K boundary 
•4K hardware or software selectable 

•One on-board 8-bit output port enables or disables the 32K in 4K blocks 
•Selectable port address 

•4K banks can be selected or disabled on power on clear or reset 
•Will operate with or without front panel 
•Compatible with Alpha Micro, with extended memory management 

for selection beyond 64K 
•No DMA restriction 
• Low power consumption SOOrnA 
• Fully warranted for 120 days from date of shipment 
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Z-80A/I-O 

•A complete single board Z-80A CPU with serial/parallel interface 
•Fully compatible with the proposed IEEE S-100 Bus Standard 
•Z-80A CPU (4MHz version of the Z-80) 
•158 instructions— superset of and upward compatible from the 

8080's 78 instructions 
•Up to 4K of on board Eprom with optional Z-80 monitor program — 

1 K(2708), 2K(2716) or 4K(2732) 
•Full vectored interrupt capability 
•2MHz or 4MHz operation is jumper selectable 
•Selectable auto-wait state insertion for extending Ml*, MREQ*, 

lORQ* and/or on board ROM 
•Dual RS-232 serial I/O ports using the Z80A-DART with individual 

baud rate selection (16 baud rates from 50-19,200 baud) 
•Up to 24 bit parallel I/O port— fully programmable Intel 8255A 
•Up to 8 separate counter/timers using 2 Z-80A CTC 





DISK CONTROLLER 

•DMA to within 16M byte of memory 

•State-of-the-art NEC765 LSI Controller 

•IEEE-S100 compatible 

•DMA arbitration allows use of multiple boards within a system 

•PLL data recovery for totally reliable operation 

•Write pre-comp switched at mid-disc for reliable double density 

operation 

•Supports up to four (4) drives 
•Power On, Power Off or Reset deselects drives to avoid 

damaging files 

•Drive deselect Time Out, deselect drives not in use 
•Single or double sided operation 
•Single density/double density operation 
•8" standard drives 
•Separate Vqc supply for data recovery to eliminate possible noise 

problems 




64K DYNAMIC RAM BOARD 

•Fully S-100 bus compatible/Alpha Micro compatible 

•64K X 8 bit dynamic RAM 

•Low power: + 8VDC @ 700 ma 

+ 16VDC @ 100 ma 

- 16VDC @ 25 ma 
•Built-in-parity with LED indicator and vector interrupt 
•Memory addressable in four 16K banks 
•Hidden refresh 

•Gold contacts for high reliability 
•72-hour Burn-in 

•Memory mapped via DIP switch 
•Built-in programmable write-protect 
•Programmable control port for parity and bank control 

MICROBYTE has the products — from memory 
boards to complete S-100 systems, and we offer 
the rest of the value cluster — call today for the 
whole Story on how you can become a Micro- 
byte dealer. 



4 PORT I/O 

•Quad RS-232C Serial Ports, One 20mA Current Loop Port 

•Fully IEEE S-100 Bus Compatible 

•Asynchronous Communications with Z80A-Dart(TM) or 

Synchronous Communications with Z80A-SIO/0(TM) 
•Full Set of Modem Control Signals, including Rl (Ring Indicator) 
•Easily Configurable to Any Type of Terminal Interface 
•I/O Servicing Environments: (1) Polled; (2) Bus Vector; 

(3)Z80 Mode 2 Vector 

•Off-Board Interrupt Daisy Chain Capability 
•Special Receive Conditions: (1) Framing Error; (2) Parity 

Error; (3) Receiver Overrun Error 

•Baud Rates Selected Individually from 50 Baud to 300K Baud 
•72 Hour Burn-In 

MICROBYTE 1198 E. Willow St., Signal Hill, CA 90806^(213) 595-8571 
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Book Reviews 



Principles of 
Interactive 
Computer 
Graphics, 2nd 
Edition 

William M Newman and 
Robert F Sproull 
McGraw-Hill, 1979 
541 pages, hardcover 
$25.95 

Reviewed by 
Richard L Emery 
559 Taos Ct 
Saginaw TX 76179 

Is your computer a glori- 
fied scorekeeper? Was zap- 
ping your 10,000th Klingon 
your most creative accom- 
plishment? Perhaps you have 
tried to do more, to be more 
creative. However, the books 
you found were either too 
simple ("See Dick run the 
program. Run, Dick, run.") 
or too technical ("The vec- 



tored translation of a qua- 
dratic polynomial synthesiz- 
ing imaginary roots and real 
constraints utilizing classical 
fourth-order Runge-Kutta 
numerical techniques ..."). 

With the second edition of 
Principles of Interactive 
Computer Graphics, you can 
explore the special techniques 
of computer-generated 
graphics (see page 146 of the 
December 1977 BYTE for a 
review of the first edition). 
The first edition, published in 
1973, discussed algorithms 
and hardware in reference to 
vector-drawing displays, 
because these were the most 
common type of display. At 
the time, raster-scan displays 
were available, but program- 
mers mainly used them for 
data entry and interactive- 
program preparation. When 
experimenters needed inex- 
pensive, human-readable 
output devices for micropro- 



cessor-based computers, the 
raster-scan method was de- 
veloped for graphics use. 
Newman and Sproull recog- 
nize this and have included a 
section devoted to the soft- 
ware techniques needed to 
implement graphics capa- 
bilities on raster-scan dis- 
plays. This section describes 
angle and line generation, 
solids generation, interactive 
computation, hardware, and 
language implementation. 

Another major change is 
the use of Pascal to describe 
the algorithms. The first edi- 
tion used a language called 
SAIL, which required the in- 
clusion of a user's manual. 
Because of the wide use of 
Pascal, today's readers will 
more easily understand the 
material presented. Even 
those whose knowledge of 
Pascal is limited will com- 
prehend the algorithms with 
little difficulty. 



Introducing... 

MINI-FLEX 

Designed Specifically 
to Protect 5" Diskettes 




The Newest 
Member of The 
Advance Access 

Diskette 
Protection Family 

For Further Information 

CALL TOLL FREE 

800-323-3412 



ADVANCE ACCESS GROUP 

2200 S. Main St., Lombard, IL 60148 312-629-5800 
"ManufactUTeTS of Information Processing Supplies'' 



There are twenty-six chap- 
ters arranged in six parts. 
Part 1 discusses line drawing, 
point plotting, transforma- 
tions, windowing, and clip- 
ping. This material is applica- 
ble to raster-scan and vector- 
drawing displays. In part 2, 
emphasis is on graphics pack- 
ages — that is, groups of sub- 
routines to be invoked by ap- 
plications programs. Part 3 
describes the man-to-machine 
interface. Here, the authors 
identify several input devices 
(keyboards, light pens, tab- 
lets, three-dimensional input) 
and methods to use them. In 
part 4, the following subjects 
dealing with raster-scan 
graphics are covered: fun- 
damentals, solid-area conver- 
sion, interactive methods, 
and hardware. 

Three-dimensional graph- 
ics techniques are more 
thoroughly examined in part 
5, which includes perspec- 
tive, shading, curved sur- 
faces, and hidden-line/hid- 
den-surface algorithms. Part 
6 brings it all together by 
outlining various hardware 
display units, methods of 
user interfacing, and graphics 
languages. Two appendices 
are included. The first is a 
discussion of matrix- and 
vector-arithmetic operations; 
the second, homogeneous 
coordinate techniques. Many 
of the clipping, windowing, 
and transformation tech- 
niques require a fundamental 
knowledge of vector and 
matrix computation. These 
two appendices provide that 
knowledge, as long as you 
understand mathematical 
notation. 

Although this book still is a 
basic tool for college- and 
graduate-level computer 
science courses, the novice or 
personal computerist will 
find it understandable. This 
book will spark your imag- 
ination and challenge your 
creative abilities. Once that 
challenge is accepted, zap- 
ping Klingons will be a 
bore.B 
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Software for the Apple II and Apple II Plus^ 



BENEATH APPLE DOS 

A Technical Manual 
By Don Worth and Pieter Lechner 
Become an expert on the intricacies of Apple's DOS [Disk Operating System). BENEATH 
APPLE DOS is the perfect companion to Apple's DO.S 3.3 Manual. Containing eight 
chapters, three appendices, a glossary, an index, and over 160 pages, this manual will 
serve to completely fill in the many gaps left by Apple's DOS 3.3 Manual. Written for 
Apple users with DOS 3.3. 3.2 or earlier versions, any Apple disk user would welcome 
having this carefully written manual at his fingertips. 
LEARN . . , 

• How DOS 3.3 differs from other DOS versions. 

• How disks are protected. 

• How to reconstruct a damaged diskette CATALOG. 

• How tracks are formatted. 

• How to use the disk directly, without DOS. 

• How to call DOS's file manager. 

• How every routine in DOS works. 

• How to customize DOS to your needs. 

• How to overcome DISK I/O ERRORS. 

• About the "secret" file types — S and R. 

INCLUDES . . . 

• Large quantities of excellent diagrams and tables. 

• Source listings of useful disk utilities. 

• Glossary of over 150 technical terms. 

• Exhaustive description of DOS program logic. 

• Handy reference card. 

• Useful patches to DOS. 

• Many programming examples. 

Book -$19.95 



CROSS-REF by Jim Aalto 

Applesoft programmers will be delighted to have this cross reference utility program in 

their 'tool kit' of software aids. What can CROSS-REF do to speed and facilitate your 

Applesoft program development? Consider these functions: 
VARIABLE CROSS REFERENCE LINE CROSS REFERENCE 

FIND VARIABLE FIND LINE NUMBER 

REPLACE VARIABLE VARIABLE ONLY LISTING 

LINE ONLY LISTING 

Features that make CROSS-REF easy to use include; 

• Written in machine language, occupies less than 3K. 

• Resides passively in memory while DOS or Applesoft is active. 

• Can be loaded with your Applesoft program already resident. 

• Very fast — a VARIABLE CROSS REFERENCE for a 16K Applesoft program can start 
printing in 5 seconds. 

• Contains printer format controls and headers for documentation. 

• Prints English language error messages. 

Cassette - S22.95 Diskette - S24.95 
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LINKER by Don Worth. 

Turn your Apple II or Apple II Plus into a powerful and productive 
software development machine with this superb linking loader/editor 
package. LINKER does the following and much more: 

• Dynamically loads and relocates suitably prepared machine 
language programs anywhere in RAM. 

• Combines a main program with subroutines. You can assemble a 
su broutine once and then use it with as many main programs as you 
wish. 

• Produces a map of all loaded routines, giving their location and the 
total length of the resulting module. 

• Contains a library of subroutines including binary multiplication and 
division, print text strings, delay, tone generator, and random 
number generator. 

Linker works with virtually any assembler for the Apple II. Requires 32K 
of RAM and one disk drive. 

Diskette - $49.95 
Manual Only - $19.95 




Cassette 



FASTGAMMON'" By Bob Christiansen. 
Sound, hi res, color, and musical cartoons have 
helped make this the most popular backgammon 
playing game for the Apple II. But don't let these 
entertaining features fool you — FASTGAMMON 
plays serious backgammon. Runs on any Apple II 
with at least 24K of RAM. 
$19.95 Diskette - $24.95 



METEOROIDS IN SPACE " 

By Bruce Wallace 

We have taken our popular space 
game, formerly called Asteroids in 
Space, and made some important im- 
provements, To accent these improve- 
ments we have given it a new name — 
METEOROIDS IN SPACE. Your space 
ship travels through a shower of 
deadly meteoroids, If your ship is hit, it 
will be destroyed, so you use your laser 
gun to blast the meteoroids. Big 
meteoroids shatter into smaller 
meteoroids when hit, and the smaller 
ones are usually faster and just as 
deadly. From time to time you will en- 
counter an alien space ship whose 
mission is to destroy you, so you'd 
better destroy it first. All the action is 
displayed in fast, smooth, high resolu- 
tion graphics, accompanied by sound effects. You now can control your ship using one 
of two options — the Apple game paddles or the keyboard. One of the game paddle 
buttons controls the laser fire. In METEOROIDS IN SPACE, the spaceship's velocity 
gradually decreases unless more thrust is applied, adding an element of control. Also 
new to this version is a hyperspace feature — translate instantly to another spot in the 
galaxy. The game is over when five of your ships have been destroyed. An additional 
ship is added for every 10,000 points you score, Runs on any Apple II with at least 32K 
of RAM and one disk drive. 

Diskette - $19.95 




ASTROAPPLE^" by Bob Male. 
Your Apple computer becomes your astrologer, 
generating horoscopes and forecasts based on the 
computed positions of the heavenly bodies. This 
program offers a delightful and stimulating way to 
entertain friends. ASTROAPPLE produces natal 
horoscopes (birth charts) for each person based 
on his or her birth data. Any two people may be 
compared for physical, emotional, and intellectual 
compatibility. The program is written in Applesoft 
BASIC with machine language subroutines. It 
requires either RAM or ROM Applesoft and at least 
32K of memory. 

Cassette - $14.95 Diskette - $19.95 
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FRACAS^" by Stuart Smith. 

A fantastic adventure game like no other! Up to eight 
players can participate in FRACAS at the same time. 
Journey in the land of FAROPH, searching for hidden 
treasure while warding off all sorts of unfriendly and 
dangerous creatures. You and your friends can compete 
_ , with each other or you can join forces and gang up on the 
.^-i-'^l^ monsters. Your location is presented graphically and sound 
'^ effects enliven the battles. Save your adventure on diskette 
isfe*' or cassette and continue it at some other time. Both integer 
^■\ BASIC and Applesoft versions included. Requires at least 
' J 32K of RAM. 

Cassette - $19.95 Diskette - $24.95 



BATTLESHIP COMMANDERS" by Erik Kilk and Matthew Jew. 



A game of strategy. You and the computer each start out by positioning five ships of 
different sizes on a ten by ten grid. Then the shooting starts. Place your volleys skillfully 
— a combination of logic and luck are required to beat the computer. Cartoons show 
the ships sinking and announce the winner. Sound effects and flashing lights also add 
to the enjoyment of the game. Both Applesoft and integer BASIC versions are included. 
Requires at least 32K of RAM. 

Cassette - $14.95 Diskette - $19.95 



Also by Don Worth . . . 

BENEATH APPLE MANOR - Adventure. Uses Integer BASIC. 

Cassette - $14.95 Diskette - $19.95 
BABBLE - Fun with words, sound, and graphics. 

Cassette - $19.95 Diskette - $24.95 




QUTILfiy SOFTW7IR6 

6660 Reseda Blvd.. Suite 105, Reseda, CA 91335 
(213) 344h5599 

Now exclusive distributors tor products from The Software Factory, Newhall, California 

♦Apple II and Apple II Plus are trademarks of Apple Computer, Inc. 

Circle 339 on inquiry card. 



WHERE TO GET IT: Call us at (213) 344-6599 for the name of the Quality Software 
dealer nearest you. If necessary you may order directly from us. Mastercard and 
Visa cardholders may place orders by telephone. Or mail your check or bankcard 
number to Quality Software, 6660 Reseda Blvd., Suite 105, Reseda, CA 91335. 
California residents add 6% sales tax. SHIPPING CHARGES: Within North America 
orders must include $1.50 for first class shipping and handling. Outside North 
America the charge for airmail shipping and handling is $5.00. Pay in U.S. 
currency. 
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TURN MULTI-USER DREAMS 
INTO PRACTICAL REALITY., 





...TIES IT ALL TOGETHER 

interfacer 3, an 8 port serial board is the answer to the seriai interfacing probiems inherent In multi-user systems. 
•All 8 channels are true RS-232 with full handshake. 

• 6 asynchronous DCE interface channels hook up directly to terminals and printers (no wiring changes required). 

• 2 asynchronous or synchronous interface channels (DCE or DTE) are optimized for connection to modems, 
printers, CRTs, and similar devices. 

• Boards may be cascaded for up to 32 channels. 

• Includes software programmable Baud rates and many other convenience features. 

Like our best-selling Interfacer 1 and Interfacer 2 boards, interfacer 3 meets the 
most demanding electrical and mechanical specifications, and is built to the same 
stringent standards that have established our position of technical leadership In the 
S-lOO field. 

Starting in June, multi-user systems will be able to enjoy CompuPro quality 
interfacing in an extremely convenient format, interfacer 3 is available at finer 
computer stores world-wide, or order directly from us. 




ComptiPro" 



division of 



@[D)@(0)| 

' ELECTRONICS ^ 




BOX 2355, OAKLAND AIRPORT, CA 94614 (415) 562-0636 




WHEN YOU TIRE OF TOYS... 
YOU'RE READY FOR CompuPro . 

Sure, "all-in-one" computers can be great intelligent toys; but for scientific, industrial, and commercial 
applications, toys aren't good enough. Vou need a computer that works, works right, and keeps on working: 
you need a precision machine with CompuPro's component-oriented design philosophy. 

Like quality component systems for audiophiles, S-lOO component computer systems offer flexibility, 
ease of maintenance, easy upgrading, resistance to obsolescence, and well- integrated systems performance. 
Full conformance to all IEEE 696/S-lOO specifications ensures that CompuPro components will work with each 
other in a reliable, predictable fashion; and our S-lOO engineering expertise, accumulated over 6 years of 
designing quality components for S-lOO systems, allows us to deliver cost-effectiveness along with outstanding 
performance. 

All CompuPro products meet the most demanding mechanical and electrical standards, and are 
backed with one of the best warranties in the business (1 year limited warranty on all products, 2 year limited 
warranty with exchange program for products qualified under the Certified System Component program). 

If you depend on your computer, depend on CompuPro. 



NEW! DISK 1: A SUPERB DISK CONTROLLER. 
A/T $495, CSC $595 

Rnally. a disk controller worthy of the CompuPro name. This state of 
the art design uses properly implemented DMA with arbitration, 
meaning that Disk 1 can co-exist-without any conflict whatsoever-on 
the same bus as other DMA devices. And because Disk 1 has 24 bit 
DMA addressing capability, you have disk access to a full 16 
megabyte memory map. 

Speed? Disk 1 transfers data independently of CPU speed, and 
operates efficiently with older 2 MHz CPUs as well as the new lO MHz 
8086S. Versatility? Disk 1 handles up to four 8" or 5.25" floppy disk 
drives (including 96 track high density minifloppies), single or double 
sided single or double density (soft sectored). Convenience? Disk 1 
Includes BIOS for CP/M-80? as well as on-boord boot for automatic 
startup and on-boord 3 wire Interface for system Initialization. 
Compatibility? Disk 1 is compatible with MP/M*, CP/M, OASIS*, CP/M- 
80. and CP/M-86. Reliability? Uses Industry-standard, third generation 
controller chips and the same design excellence that is a part of 
every CompuPro product. 

We weren't goino to put out another me-too disk controller ...and 
we didn't. The CompuPro Disk Controller Is here. 

S-lOO HIGH SPEED MOTHERBOARDS 

Actively terminated, fully shielded motherboards handle clock 
speeds up to lO MHz. Unkits have edge connectors and termination 
resistors oresoldered in place for easy assembly. 
20 slot motherboard with edge connectors - Unkit $1 74, A/T $214 
12 slot motherboard with edge connectors - Unkit $129, A/T $169 
6 slot motherboard with edge connectors - Unkit $89, A/T $ 1 29 

■memories from the memory leader 

CompuPro memories feature fully static design to eliminate 
dynamic timing problems, full conformance to ail IEEE 696/S-lOO 
specifications, high speed operation (4/5 MHz Unkit, lO MHz A/T and 
CSC), low power consumption, extensive bypassing, and careful 
thermal design, Unkit A/T CSC 

8K RAM 2A $159 $189 $239 

16K RAM 14 (extendedaddressing) $279 $349 $429 

16KRAM 20-16 (extendedaddressmoandbankseiecO $319 $399 $479 

24K RAM 20-24 (extended oddtssslnoond bank select) $429 $539 $629 

32K RAM 20-32 (extendedaddrejsir^andbank select) $559 $699 $799 

NEWI 64K RAM 17. Amazingly low power in a 64K fully static RAM 
board: draws less than 1.75 Watts typical. 2.5 Watts moxi it's fast, too; 
runs with 6 MHz Z-80- CPUs, or up to lO MHz with 8086/88 family CPUs. 
Uses IEEE extended addressing protocol" also, user may turn off 2K 
windows from EOOO to FFFF in order to accommodate memory- 
mapped peripherals/disk controllers, (The CompuPro disk controller 
can use the full 64K since it employs properly Implemented DMA 
techniques), $1095 Unkit, $1395 A/T, $1595 CSC. 

Most CompuPro products ore available In Unkit form. Assembled/rested, or 
qualified under thie high-reliability Certified System Component (CSC) program (200 
hour burn-In, more). Note; Unl<its are not Intended for novices, as de-bugging may be 
required due to problems such as IC Infant mortality. Factory service is available for 
Unkits at a flat service charge. 
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system support 1 

$295 Unkit. $395 A/T, $495 CSC 

This multi-purpose S-lOO board provides sockets for 4K of 
extended address EPROM or RAM (2716 pinout) with one battery 
backup socket; battery backup month/doy/yeor/time crystal clock 
with BCD outputs; optional math processor (9511 or 9512); full RS-232 
serial port; three 16 bit Interval timers (cascade or use Independently); 
two interrupt controllers service 15 levels of interrupts; power fall in- 
dicator; and comprehensive owner's manual with numerous software 
examples. Conforms fully to all IEEE 696/S-lOO standards. (Add S195 to 
the above prices for the optional 9512 math processor.) 

COMPUTER ENCLOSURE 2 

$825 desktop version, §895 rack mount version 

Includes fused, constant voltage power supply (-I-8A at 25 Amps, 
-I- 16V at 3 Amps, and -16V at 3 Amps); 20 slot shielded/active 
terminated motherboard; and rugged ail-metal enclosure with dual 
AC outlets on rear, heavy-duty line filter, circuit breaker, quiet ventila- 
tion fan, and reset switch. Rack mount version includes slides for easy 
pull-out from rack frame. 

Also available: COMPUTER ENCLOSURE 1. Same as above, but 
less power supply and motherboard. $289 desktop, $329 rack mount. 

HIGH SPEED S-lOO CPU BOARDS 

CompuPro CPU boards meet all IEEE 696/S-lOO specifications 
(Including timing), CPU 8085/88 uses two processors.on 8085 and 
8088.to provide both 16 and 8 bit capability with a standard 8 bit bus. 

8 Bit CPU Z(withZ80A-CPU) $225 Unkit. $295 A/T, $395 CSC. 

8 Bit CPU 8085 $235 Unkit. $325 A/T, $425 CSC. 

16/8 Bit CPU 8085/88 $295 Unkit, $425 A/T (both operate at 

5MHz); $525 CSC (with 5 MHz 8085, 6 MHz 8088). 

SOFTWARE 

8088/8086 MONITOR-DEBUGGER: Supplied on single sided, single 
density, soft sectored 8" disk. CP/M* compatible. Great development 
tool; mnemonics used in debug conform as closely as possible to 
current CP/M* DDT mnemonics, $35. 

PASCAL/M* FROM SORCIM: P ASC AL-eosy to learn, easy to opply-can 
give a microcomputer with CP/M* more power than many minis, and 
SORCIM's PASCAL is the best we've been able to find regardless of 
price. We supply a totally standard Wirth PASCAL/M" 8" disk and 
comprehensive manual. Specify Z-80* or 8080/8085 version. $1 75. 

TERMS: Pttces jMown do nal Include dealer Inslallallon and iupporl services. Caiifornio residents odd tox Allow ot 
least 5% Jhlpping.- excess refuryjed. Orders under SiS add S2 tiaodling VlSA^ and MASTERCARD' orders (S25 
minimum) coll our 24 hour order desk ot (415) 562-0636 Include street oddress lor UPSdelivery Prices ore subject to 
change wilhout notice 

'LEGAL CORNER: Z80A Is a registered trademork of Zilog; TRS-60 is a trodemarlc of tine 
Tandy Corpratioa PASCAL/M is a trademarl< of Sorcim,' CP/M and MP/M are registered 
trademarks of Digital Research; OASIS is a trademord of Ptiose 1. 

FREE CATALOG: Wont more information? Then send for our free catolog. For fast li 
ciass deiivery, add 41 cents in stamps; foreign orders odd S2 (refundable with order). 
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COMPUPRO PRODUCTS ARE AVAILABLE AT FINER COMPUTER STORES WORLD-WIDE 
...CALL FOR THE STORE NEAREST YOU. circle 169 on inquiry card 



INTRODUCING 

COGNIVOX Series VIO-1000 

A Revolutionary New 

Voice Input and Output Peripheral 




High Fidelity Voice Response 
Industrial Quality Recognition 

PET - AIM-65 - APPLE U 

COGNIVOX series VIO-1000 is a lop-of-the-line voice I/O 
peripheral for business and educational applications and the 
demanding hobbyist. 

It can be trained to recognize words or short phrases drawn 
fronn a vocabulary of 32 entries chosen by the user. It will talk 
back with up to 32 wordsor short phrases. In disk based systems, 
response vocabularies can be stored on the disk and brought to 
memory as needed, giving an effectively unlimited number of 
vocabulary entries. The quality of voice response is excellent, 
and It IS far superior to that of speech synthesizers. 

COGNIVOX series 1000 comes complete and ready to plug 
into your computer (the computer must have at least 16K of 
RAM}. It connects to the parallel I/O port of the PET, to the game 
paddle connector on the Apple and to the J1 port on the AIM-65. 
Connectors are included as required. Also included are a 
microphone, cassette with software and extensive user manual. 
A built-in speaker/amplifier is provided as well as a jack for 
connecting an external speaker or amplifier. 

Software supplied with COGNIVOX includes two voice 
operated, talking video games, VOTH and VOICETRAP. These 
games are absolutely captivating to play, and the only voice 
operated talking games that are commercially available. 

Adding voice I/O to your own programs is very simple, A single 
statement in BASIC is all that is required to say or to recognize a 
word. Complete instructions on how to do it are provided in the 
manual. 

In keeping with the VOICETEK tradition of high performance at 
affordable price, we have priced COGNIVOX series 1000 at the 
unbelievably low, introductory price of $249 (plus $5 shipping in 
the US. CA add 6% tax. Foreign orders welcome, add 10% for 
handling an* shipping via AIR MAIL) When ordering, please give 
• the make and model of your computer, the amount of RAM and 
whether you have disks or not. 

In addition to COGNIVOX series VIO-1000. VOICETEK 
manufactures a complete line of voice I/O peripherals for most 
of the popular personal computers. Speech recognition-only 
peripherals are available for the 8K PET and the 4K AIM. 



For more information call 
address below. 

Dealer Inquiries invited. 



us at 805-685-1854 or write at the 



V Wl wE I ElV Goleta, CA 93116 
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Super STEP 



Stanley D Robbins, 249 Willow Ter, Sterling VA 22170 

Super STEP is a machine-language utility that works 
with and is an extension of Radio Shack's T-Bug pro- 
gram. Super STEP allows you to run a machine-language 
program either by stopping at predefined locations 
(breakpoints) or stopping after each machine-language 
instruction is executed (single-stepping). 

The TRS-80 video display shows a great deal of infor- 
mation that is useful during debugging, including the in- 
struction currently executed, the contents of the top 5 
bytes of the Z80 stack area, the status of all registers and 
status flags, and a user-specified area of memory. In addi- 
tion, much of the information is printed twice in order to 
show these values before and after execution of the cur- 
rent machine-language instruction. Although it is not evi- 
dent from the documentation supplied, Super STEP is 
not merely a utility that interrupts program execution 
after each instruction: it is a simulation (or model) that 
behaves like an actual Z80. 

The instruction booklet that accompanies Super STEP 
creates the first impression — and that impression is not 
the best. The small type is difficult to read in good 
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Name 


Format 


Super STEP Z80 


Cassette tape 


Processor Model 






Language 


Type 


Machine language 


Debugging utility for 




assembly-language 


Computer 


programming (runs as 


TRS-80 Model I, with 


an extension of Radio 


Level II BASIC and 


Shack's T-Bug 


16 K bytes of memory 


program) 






Documentation 


Manufacturer 


Instruction booklet of 


Allen Gelder Software 


16 pages, 11.5 by 14 


Box 11721 


cm (AV2 by 5V2 inches) 


Main Post Office 




San Francisco CA 


Audience 


94101 


Assembly-language 




programmers 


Price 




, $19.95 
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If you need M68000, 

Z8000, or 8086 Software^ 
take it of f our shelf . — — 
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Why wait up to 6 months for high 
quality 16-bit resident system software, 
when you can get it now? 

Hemenway Associates can give you the 
software tools you need to get the most 
out of your 16-bit hardware. Because 
8086, Z8000 and 68000 Systems Software 
\s sitting on our shelves right now. 

Single user operating systems, macro 
assemblers, text editors, floating point 
packages, multi-tasking operating sys- 
tems, linking loaders and PASCAL com- 
pilers are all ready for immediate delivery. 

You Ve heard about Hemenway 
Associates' system designs in the pages of 
EDN. But now you can have Hemenway- 



designed software for yoi 
processor. Our software i 
to any hardware configuratiOf 
manufacturers evaluation boai t ;:. t 
blown microcomputers. It's eftlciei 
to-use and backed by ongoing supj 

So whether you're a microcompu;.^. 
manufacturer, software developer or indi- 
vidual microcomputer owner, Hemenway 
has the software for you. 

For the hard facts on Hemenway soft- 
ware, write or call: Hemenway Associates, 
1 01 Tremont Street, Boston, Massachusetts 
02 1 08. Phone: 6 1 7-426- 1 93 1 . 
ryX/X710 321 1203. TELEX 921735. 



m 



HGMGNWAY ASSOCIATG5, INC 

When it comes to software, come to Hemenway. ' ' 




lighting; in reduced lighting (to facilitate reading of the 
TRS-80 video screen), the type is almost illegible. 

The documentation is very detailed, but it took me a 
long time to fathom some of the obscure terminology. 
For example, the author, Alan Gelder, refers to "Z80 Pro- 
cessor Models" (plural), while more conventional ter- 
minology would refer to different "states" of the same 
model. Ajt additional, but more aggravating, example 
occurs when he refers to "the left IBH columns" and "the 
right 25H columns" of the TRS-80 video screen. After 
some thought, I realized that the H at the end of both 
"IBH" and "25H" referred to hexadecimal notation and 
that the author intended "IBH columns" to mean 
"(decimal) 27 columns" (hexadecimal IB equals decimal 
27). The video screen is a human interface and, as such, 
should be described with decimal values, not hexa- 
decimal values. 

Based on previous experience with a cassette-only sys- 
tem, I would assume that most (tape-oriented) assembly- 
language programmers have located their programs in 
memory to just above the top of the T-Bug program; in 
this way, they can use T-Bug while debugging their pro- 
gram. Since hexadecimal memory locations 4B00 thru 
68FF are occupied by Super STEP, the user would be re- 
quired to reassemble his programs to a location in 
memory above hexadecimal location 68FF in order to 
utilize this product (unless the program is relatively small 
and resides from hexadecimal locations 4980 to 4AFF). 
Of course, Allen Gelder Software also provides a product 



STOP! 




Did you remember to remove 
your Priority One insert? If not 
please turn back to page 80 and 
tear it out. 



called Super TLEGS; it enables the user to relocate Super 
STEP (as well as T-Bug) but costs an additional $9.95, 
bringing the total to $29.90. 

The Super STEP program is loaded as follows: load 
Radio Shack's T-Bug software as a standard "system" 
tape (from BASIC, type SYSTEM, press the ENTER key, 
type TBUG, press ENTER, wait for the tape to finish 
loading); load Super STEP in the same way, using the file 
name "SPRSTP"; execute the machine-language program 
by typing a slash followed by the ENTER key (the 
TRS-80 should respond with a # sign); type S and press 
the ENTER key. (This procedure is described in the Super 
STEP booklet.) 

At this point. Super STEP fills the video display with 
information: the right 37 columns fill with a display that 
shows the current contents of the Z80 (both the prime 
and unprimed sets of registers), an annotated display of 
the status byte that shows the flag settings, and some 
other information. The part of this display that I did 
understand was very impressive, but I was unable to 
decipher most of the information in the lower portion. 
The author describes this display in a photograph on 
page 3 of the instruction booklet, but his description is 
neither clear nor thorough. 

I then used the T-Bug load (L) command to load a reas- 
sembled version (with a new starting address in memory) 
of the program that I wanted to debug. During the load 
of a program from tape. Super STEP improves upon the 
T-Bug loading procedure by displaying the name of the 
object program on the screen. 

(Since Super STEP is an add-on package to Radio 
Shack's T-Bug program, many of the required commands 
are explained only in the Radio Shack T-Bug documenta- 
tion. Consequently, familiarity with the T-Bug pro- 
gram — or at least its documentation — is necessary.) 

I displayed a memory location via the memory (M) 
command. To advance the display to the next location, I 
depressed the SPACE bar (as directed in the Super STEP 
instruction booklet), and the equivalent assembly in- 
struction appeared to the right of the first byte of mem- 
ory I had displayed (a feature that T-Bug doesn't offer); 
the following byte was then displayed on the following 
line (as in the normal T-Bug program). To single-step the 
Super STEP simulation model, depress the SPACE bar 
repeatedly. This will display memory one byte at a time 
and update the video display as each instruction is disas- 
sembled and executed. 

While displaying memory, the semicolon (";") function 
allows you to view 16 bytes of memory simultaneously, 
versus the single-byte display of the normal T-Bug pro- 
gram. Another key determines whether this display is in 
hexadecimal or ASCII. Unfortunately, the display 
generated on the lefthand side of the video screen 
sometimes overwrites information on the righthand side. 
Although this information is correctly updated the next 
time an instruction is executed, the "garbage" characters 
remain in the spaces between information fields on the 
righthand side, making the screen harder to read. 
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QUALITY DISK SOFTWARE 

BACKED BY ON-GOING APPLICATIONS SUPPORT^ 



APPLE II ® TRS^80 



HOME FINANCE PAK I: Entire Series $49.95 ® (D 

CHECK REGISTER AND BUDGET: This comprehensive CHECKING ACCOUNT 
MANAGEMENT SYSTEM not only keeps complete records, it also gives you 
the analysis and control tools you need to actively manage your account. 
The system provides routines for BUDGETING INCOME AND EXPENSE. AUTO- 
MATIC CHECK SEARCH, and BANK STATEMENT RECONCILING. CRT or printer 
reports are produced for ACTUAL EXPENSE vs BUDGET. CHECK SEARCH 
DISPLAY RECONCILIATION REPORT and CHECK REGISTER DISPLAY by month. 
Check entry is prompted by user-defined menus of standard purposes and 
recipient codes, speeding data entry and reducing disk storage and 
retrieval time. Six fields of data are stored for each check: amount, check 
no., date, purpose, recipient and TAXDEDUCTIBLE REMINDER. CHECK SEARCH 
routinesallow searching on any of these data fields. Upto 100checks/mo. 
storage $39.95 

SAVINGS: Account management system lor up to 20 separate Savings 
accounts. Organizes, files and displays deposits, withdrawals and interest 
earned for each account 814.95 

CREDITCARD: Get Control of your credit cards with this program. Organizes, 
stores and displays purchases, payments and service charges for up to 20 
separate cards or bank loans $14.95 

UNIVERSAL COMPUTING MACHINE: $49.95 ® 

A user programmable computing system structured around a 50 row x 50 
column table. User defines row and column names and equations forming a 
unique computing machine. Table elements can be multiplied, divided, 
subtracted or added to any other element. Hundreds of unique computing 
machines can bedefined,used,stored.andrecalled, for later use. Excellent 
for sales forecasts, budgets, inventory lists, income statements, production 
planning, project cost estimates-in short for any planning, analysis or 
reporting problem that can by solved with a table. 

COLOR CALENDAR: $29.95® 

Got a busy calendar? Organize it with Color Calendar. Whether it's 
birthdays, appointments, business meetings or a regular office schedule, 
this program is the perfect way to schedule your activities. 
The calendar display is a beautiful Hl-RES color graphics calendar of the 
selected month with each scheduled day highlighted in color. Using the 
daily schedule, you can review any day of the month and schedule an event 
or activity in any one of 20 time slots from 8:00 A.M. to 5:30 P.M. 

BUSINESS SOFTWARE: Entire Series $1 59.95 ® ® 

MICROACCOUNTANT: The ideal accounting system for small businesses. 

Based on classic T-accounts and double-entry booking, this efficient 

program provides ajournal for recording posting and reviewing upto 1.000 

transactions per month to any one of 300 accounts. The program produces 

CRT and printer reports covering: 

TRANSACTION JOURNAL BALANCE SHEET 

ACCOUNT LEDGERS INCOME AND EXPENSE STATEMENT 

Includes a short primer on Financial Accounting. (48K) S49.95 

UNIVERSAL BUSINESS MACHINE: This program is designed to SIMPLIFY and 
SAVE TIME for the serious businessman who must periodically Analyze, 
Plan and Estimate. The program was created using our Universal Computing 
Machine and it is programmed to provide the following planning and 
forecasting tools. 

CASH FLOW ANALYSIS SALES FORECASTER 

PROFORMA PROFIT & LOSS SOURCE AND USE OF FUNDS 

PROFORMA BALANCE SHEET JOB COST ESTIMATOR 

REAL ESTATE INVESTMENT INVENTORY ANALYSIS 

Price, including a copy of the Universal Computing Machine .... $89.95 

BUSINESS CHECK REGISTER AND BUDGET: Our Check Register and Budget 
programs expanded to include up to 50 budgetable items and up to 400 
checks per month. Includes bank statement reconciling and automatic 
check search (48K) $49.95 

ELECTRONICS SERIES VOL I & II: Entire Series $259.95 

LOGIC SIMULATOR: SAVE TIME AND MONEY. Simulate your digital logic 
circuits before you build them. CMOS.TTL, or whatever, if it's digital logic, 
this program can handle it. The program is an interactive, menu driven, 
full-fledged logic simulator capable of simulating the bit-time response of a 
logic network to user-specified input patterns. It will handle up to 1000 
gates, including NANOS. NDRS. INVERTERS. FLIP-FLOPS. SHIFT REGISTERS. 
COUNTERS and user-defined MACROS, up to 40 user-defined random, or 
binaryinput patterns. Accepts network descriptionsfrom keyboard orfrom 
LOGICDESIGNER for simulation $159.95 (A)® 



LOGIC DESIGNER: Interactive HI-RES graphics program for designing digital 
logic systems. Draw directly on the screen up to 10 different gate types, 
including NAND. NOR. INVERTER. EX-OR. T-FLOP. JK-FLDP. G-FLOP. RS-FL0P.4BIT 
COUNTER and N-BIT SHIFT REGISTER. User interconnects gates using line 
graphics commands. Network descriptions for LOGIC SIMULATOR generated 
simultaneously with the CRT diagram being drawn $159.95^ 

MANUAL AND DEMO DISK: Instruction Manual and demo disk illustrating 
capabilities of both program (s) $29.95 (A)(f) 

ELECTRONIC SERIES VOL III & IV: Entire Series $259.95 

CIRCUIT SIMULATOR: Tired of trial & error circuit design? Simulate & debug 
your designs before you build them! With CIRCUIT SIMULATOR you build a 
model of your circuit using RESISTORS. CAPACITORS. INDUCTORS. TRANSISTORS. 
DIODES. VOLTAGE and CURRENT SOURCES and simulate the waveform response 
to inputs such as PULSES. SINUSOIDS. SAWTOOTHS. etc. . .all fully programmable. 
The output is displayed as an OSCILLOSCOPE-STYLE PLOT of the selected 
waveforms (Apple only) or as a printed table of voltage vs time. Handles upto 
200 notes and up to 20 sources, Requires 48 RAM $159.95 i(J) (j\ 

CIRCUIT DESIGNER: Interactive HI-RES graphics program for designing electronic 
circuits. Draw directly on the screen up to 10 different component types, 
including those referenced above. Components interconnect list for CIRCUIT 
SIMULATOR generated automatically. Requires $159.95 

MATHEMATICS SERIES: Entire Series $49.95 

STATISTICAL ANALYSIS I: This menu driven program performs LINEAR 
REGRESSION analysis, determines the mean, standard deviation and plots 
the frequency distribution of user-supplied data sets. Printer, Disk, I/O 
routines $19.95 

NUMERICALANALYSIS: HI-RES2-Dimensional plot of any function. Automatic 
scaling. At your option, the program will plot the function, plot the 
INTEGRAL, plot the DERIVATIVE, determine the ROOTS. MAXIMA. MINIMA. 
INTEGRAL VALUE $19.95 

MATRIX: A general purpose, menu driven program for determining the 
INVERSE and DETERMINANT of any matrix, as well as the SOLUTION to any set 
of SIMULTANEOUS LINEAR EQUATIONS $19.95 

3-D SURFACE PLOTTER: Explore the ELEGANCE and BEAUTY of MATHEMATICS 

by creating HI-RES PLOTS of 3-dimensional surfaces from any 3-variable 
equation. Disk save and recall routines for plots. Menu driven to vary 
surface parameters. Hidden line or transparent plotting $19.95 

ACTION ADVENTURE GAMES: Entire Series $29.95 ® 

RED BARON: Can yououtflytheREDBARON?Thisfastactiongamesimulates 
a machine-gun DOGFIGHT between your WORLD WAR I BI-PLANE and the 
baron's. You can LOOP. DIVE. BANK or CLIMB-and so can the BARON. In HI-RES 
graphics plus sound $14.95 

BATTLE OF MIDWAY: You are in command of the U.S.S. HORNETS' DIVE- 
BOMBER squadron. Your targets are the Aircraft carriers, Akagi, Soryu and 
Kaga, You must fly your way through ZEROS and AA FIRE to make your 
DIVE-BOMB run. In HI-RES graphics plus sound $14.95 

SUB ATTACK: It's April 1943. The enemy convoy is headed for the CONTROL 
SEA. Your sub, the MORAY, has just sighted the CARRIERS and BATTLESHIPS' 
Easy pickings. But watch out for the DESTROYERS- they're fast and deadly. 
In HI-RES graphics plus sound S14.95 

FREE CATALOG-AII programs are supplied on disk and run on Applell w/Disk 
& Applesoft ROM Card & TRS-BG Level II and require 32K RAM unless 
otherwise noted, Detailed instructions included. Orders shipped within 5 
days. Card users include card number. Add $1.50 postage and handling 
with each order. California residents add 6V2%sales tax. Foreign orders add 
$5.00 postage and handling. 



SPECTRUM SOFTWARE 

142Carlow, P.O. Box 2084 
Sunnyvale, CA 94087 



FOR PHONE ORDERS: (408) 738-4387 
DEALER INQUIRIES INVITED. 
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Exiting the "M(emory)" mode and reentering it at the 
entry point of my program, I depressed the ":" key to in- 
voke the Super STEP trace function (ie: automatic single- 
stepping). I then watched my program "execute" for a 
while, instruction by instruction! The ":" (trace) function 
more than justifies the inclusion of the word "super" in 
the name of this product. 

An additional feature is the ability to run Super STEP 
at two different speeds while tracing; at the slow speed, 
you can see individual instructions as they execute, while 
at the fast speed, only the registers of the display are 
readable. 

While tracing a program, I found an error in the inter- 
action between the halt ("Z") and trace (":") commands. 
Use of the "Z" key is supposed to immediately stop the 
automatic tracing of program execution. It does, but it 
may stop in the middle of a 2- or 3-byte instruction. The 
problem at this point was only aesthetic, but when I 
resumed tracing by pressing the ":" key. Super STEP took 
the next byte (in the middle of an instruction) and tried to 
interpret it as the first byte of a new instruction. This can 
result in the execution of an incorrect Z80 instruction. 

A potential annoyance arises in the processing of a 
CALL or a RST (restart) instruction when tracing or 
single-stepping a section of a program: if the invoked 
subroutine is bug-free, it is irritating to slowly single-step 
through all the subroutine code to get back to the main 
routine that is being debugged. Super STEP tries to solve 
that problem via the "*" function. If this function is 



NEW SERIES 80 ANALYSTS 

From HEWLETT- PACKARD 

Computing Systems.... 

....for Today's Professional. 



uvV© ^ c V^ / 




HEWLETT 
PACKARD 



Series 80 Analyst System 

HP-83 Computer reg. »2200°° 

Single Disk Drive reg. 1500°° 

ROM Drawer reg. 45°° 

Mass Storage ROM reg. 145°° 

Epson MX-80 Printer w / IEEE port 645°° 

HP-IB Interface reg. 395°° 

Total reg. price M930'"' 

NOW Only ^3930"° 

#2621 A Terminal Reg.M495°° NOW M 125°° 

CoW aboui our HP Series 80 Seminars 

FARNSWORTH 
COMPUTER CENTER 

1891 N. Farnsworth Ave. 
(Immediately S. of EW Tollwoy) 
Aurora, II. (312) 851-3888 

WEEKDAYS 10-8: SAT. 10-5 




turned on, CALLs and RSTs will not be followed but will 
be "directly executed" (ie: the single-stepping is turned off 
during the execution); if this function is turned off. Super 
STEP will trace or single-step through all program code. 
However, this command is inconvenient when you want 
to step through some subroutines but not others. When 
I'm single-stepping through some code, I can't turn the 
"*" function on before a routine I don't want to trace — 
by the time I see the CALL statement, I've already started 
single-stepping through the routine. 

Some improvements come to mind. I would like to see 
some indication of interrupt status (enabled or disabled) 
on the video display. In addition. Super STEP would be 
greatly improved if the author provided three copies of 
the software (one each for the 16 K-byte, 32 K-byte, and 
48 K-byte versions of the TRS-80) that would load in the 
top end of the computer's memory. It would be nice if 
Super STEP could be rewritten to include all of the T-Bug 
functions: it could then be sold as a stand-alone product. 
[On the other hand, the additional time required to add 
such features is often unavailable to small software com- 
panies. If the author did incorporate these features, the 
necessary increase in price would probably be greater 
than the cost of r-Bwg....GW] 

Conclusions 

• One of the most outstanding features of Super STEP is 
its ability to single-step or trace through any Z80 code, 
even routines in ROM; this power is due to the fact that 
Super STEP is a software program that simulates the Z80, 
so it has complete control of any program it is executing. 

• On the negative side, the documentation for Super 
STEP is inadequate. I had to reread the instruction 
manual and experiment with the software in order to 
figure out how to use it. Users with less patience or 
machine-language experience will probably have trouble 
with this product. 

• Overall, I think that the Super STEP package (in con- 
junction with the Super TLEGS program for an addi- 
tional $9.95) will be useful to the serious assembly-lan- 
guage programmer with a tape-based TRS-80. Its utility 
is decreased if you have a disk system (I don't know if 
you can save it to disk), but it still has some features that 
the TRSDOS DEBUG program (supplied with the TRS-80 
disk operating system) doesn't have. ■ 



BYTE's Bugs 



Problematic 
Problem Solving 

The article entitled "Ma- 
chine Problem Solving" (No- 
vember 1980 BYTE, by Peter 
Frey) has a bug on line 230 of 
the 'Treasure Search" game. 
(See page 258, listing 1.) 



The line should read: 

230 X$= RIGHT$(STR$ 
(B(I),l)):GOSUB 1000 

Many thanks to those who 
called us about this typo- 
graphical error. ■ 
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DOWN-TO-EARTH PRICES ON 

OUT-OF-THIS-WORLD PERSONAL 

COMPUTERS AND COMPONENTS. 



Look at this! 




Ohio Scientific 
Superboard II 

$299 

• It's the first complete computer 
system on a board. 

• Superboard II uses the ultra 
powerful 6502 Microprocessor 

• 8K Microsoft BASIC-in-ROM 

• 4K static RAM on board, 
expandable to 8K 

• Full 53-key keyboard, with upper 
and lower case. Plus user 
expandability. 

• Video interface and audio 
cassette interface. 

The Ohio Scientific Superboard II at 
S299 — in today's economy — has 
got to be the best buy by far. It will 
entertain you with spectacular 
graphics made possible by its ultra 
high resolution graphics and super 
fast BASIC. It will help you in school 
or industry, as an ultra powerful 
scientific calculator. Advanced 
scientific functions and a built-in 
"immediate" mode allow you to 
solve complex problems without 
programming. 

The Superboard II can be 
expanded economically, for business 
uses, or to remotely control your 
home appliances and security. Even 
communicate with other computers. 

Read what's been written 
about Superboard II: 

"We heartily recommend Super- 
board II for the beginner who wants 
to get into microcomputers with a 
minimum cost. A real computer 
with full expandability." 
—POPULAR ELECTRONICS. MARCH 1979 

"The Superboard II is an excellent 
choice for the personal computer 
enthusiast on a budget." 

—BYTE. MAY 1979 



Look at these easy hardware prices: 

610 Board For use with Superboard II and Challenger 1 P. 

8K static RAM. Expandable to 24K or 32K system total. 

Accepts up to two nnini-floppy disk drives. Requires + 5V 

@4.5 amps. 5 298 

Mini-Floppy Disk Drive Includes Ohio Scientific's PICO DOS 

software and connector cable. Compatible with 610 

expander board. Requires +12\/ @1.5 amps and +5\/ @ 

0.7 amps. [Power supply & cabinet not included.] 299 

630 Board Contact us for important details. 229 

AC-3P 12" combination black and white TV/video monitor. 159 

4KP 4K RAM chip set. 79 

PS-005 SV 4.5 amp power supply for Superboard II. 45 

PS-003 1 2\/ power supply for mini-floppies. 45 

RF Modulator Battery powered UHF Unit. 35 

CS-900B Metal case for single floppy disk drive and power 

supply. [While stock lasts.] 49 

AC-12P Wireless remote control system. Includes control 
console, two lamp modules and two appliance modules, for 
use with 630 board. 175 

AC-17P Home security system. Includes console, fire 

detector, window protection devices and door unit for use 

with 630 board. 249 

C1P Sams CI P Service manual 8 

C4P Sams C4P Service manual 16 

C3 Sams Challenger III manual 40 

Ohio Scientific and independent suppliers offer hundreds of programs for the 
Superboard II, in cassette and mini-floppy form. 



Froight Policies AHordersofSIOOormoreare 
shipped ffeight prepaid. Orders of less than SI 00 please add 
S4.0Q to cover shipping costs. Ohio residents add 5.5% SalesTax. 



m 



Hours: Call Monday thru Friday. 
B:00 AM to 5:00 PM E.D.T. 
TOLL FREE: 1-800-3S1-5805 



Guaranteed Shipment 

Cleveland Consumer Connputers & Components 
guarantees shipment of computer systems 
within 48 hours upon receipt of your order. 
Qur failura to ship within 48 hours 
sntitiss you to S35 of softwars, FREE. 



To Order: Or to get our free cataloa CALL 1-S0O-321-5805 TOLL FREE. Charge your 

order to your VISA or MASTER CHARGE account. Ohio residents call; [21 B] 4B4-8047. 
Or write, including your check or nnoney order, to the address listed below. 

CLEVELAND CONSUMER 
COMPUTERS & COMPONENTS 

P.O. Box 46627 
Cleueland, Ohio 44146 




nnrlciiv Cr^i^rviB Cleveland consumer p.o. box 46627 

%Jf UCI W^XMi Ilia COMPUTERS & COMPONENTS Cleveland, Ohio 44146 

D Superboard II 2299. D RF Modulator S35. 

D 610 Board S298. D AC-3P 12" B/W Monitor SI 59. 

D Mini-Floppy Disk Drive S299. n C1 P Sams Manual SB. 

[Attach separate sheet for other items.] 

NAME 



I 
I 
I 
I 
I 
I 
I 
I 
I 

I Orders of less than S100. please add S4.00 to cover shipping costs. Orders will be accepted from U.S. and h 

Canada only. All prices quoted are U.S .. date of publication, standard UPS shipping FOB the factory. B ^ 



ADDRESS: 


CITY: 
PHONE: 


STATE: 


ZIP: 


PayrriRnt hy VISA 


MASTFR CHARGF 


MONFY ORDFR 


Credit Card Account # 







Expires. 



. Interbank #[Master Charge] 



TOTAL CHARGED OR ENCLOSED $_ 



. [Ohio Residents add B.5% Sales Tax] 
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Software Review 



Wordsmith 



Mark Dahmke^ 1515 Superior Apt 15, Lincoln NE 68521 

The greatest compliment I can give Scion 
Corporation's Wordsmith is that I am using it to write 
this review. I have searched long and hard for a word 
processor that would give me the features and capabilities 
of a big-system full-screen editor. 

I used to do all of my writing on an IBM 370 computer, 
using a full-screen editor and a batch program that read 
in my text and formatted it for a high-speed printer. The 
full-screen editor was adequate, but the batch program 
was painful to use because you couldn't see the results 
without running it (over and over). It was like using a 
compiler instead of an interpreter — you had to wait. 

Wordsmith combines the features of a good, full-screen 
editor (one of the nicest I have used) in a "what you see is 
what you get" format, thus allowing text to appear on the 
screen exactly as you want it printed. 

Wordsmith Overview 

Wordsmith runs on an 8080- or Z80-based microcom- 
puter with either CP/M or North Star disk operating 
systems. The distribution disk also supplies a customiza- 
tion program that allows the user to define the ASCII 
codes of the special-function keys, the location of the 
memory-mapped video display, and the printer interface. 

Unlike many other word processors, Wordsmith is 
page-oriented, ie: page boundaries are maintained in the 
disk file. Scion's Screensplitter video display has 86 
characters per line and 40 lines, but Wordsmith uses the 
top line as a "scoreboard" to keep track of cursor position 
(line and column numbers), current page, total number of 
pages, and the maximum number of pages that can be 
used within the disk file that is currently open. The file 
name (fully qualified by the conventions of the operating 
system in use) is also shown on the scoreboard. The right 
portion of the scoreboard is used to enter commands. 
Getting to the command line is easy — just hit Break, or 
the key you have assigned to that function. The com- 
mand line then becomes active, shows a cursor, and 
awaits your input. Hitting Break again terminates com- 
mand entry and executes the command. If no command is 
entered (ie: if you hit Break twice without entering a com- 
mand), nothing will happen. Wordsmith has over seven- 
ty commands, not including those used for cursor move- 
ment (up, down, left, right, etc). 



About the Author 

Mark Dahmke is a consulting editor for BYTE magazine. He also 
operates a computer consulting business called MCD Consulting and is 
involved in the design of office automation systems. His interests in- 
clude astronomy, science fiction, writing, and painting. 
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written in 8080 assembly 


Wordsmith page-oriented 


language 


word processor 






Operating System 


Use 


CP/M 8-inch or North Star 


Word processing 


5-inch (single-, double-, or 




quad-density) floppy-disk 


Manufacturer 


formats; also IMDOS, 


Scion Corporation 


MDOS, CDOS (single-. 


8455-D Tyco Rd 


double-, or quad-density 


Vienna VA 22180 


formats) 


(703) 827-0888 






Hardware 




Any S-100 8080- or 


Price 


Z80-based microcomputer. 


Wordsmith word processor 


Wordsmith will run in a 


(CP/M or North Star): 


CP/M system with only 


$295; Screensplitter video 


16 K bytes of memory. The 


board (86 characters by 40 


Scion Screensplitter 


lines) and firmware: $395. 


memory-mapped video 


Video subsystem (Word- 


board is required. 


smith, Screensplitter board. 




firmware, 15-inch green- 


Documentation 


phosphor video monitor. 


66-page manual, 21 by 27.5 


and high-quality word- 


cm (8V2 by 11 inches), for 


processor keyboard IBM 


Wordsmith; 70-page manual 


Selectric II style): $1795 


for Screensplitter (same size) 


Features 


Firmware 


Wordsmith word processor 


1 K bytes of video-display 


(software) runs with a 


software in a 2708 EPROM 


memory-mapped video 




display (the Screensplitter) 


Audience 


with 86 characters per line 


Anyone requiring high- 


and 40 lines. Wordsmith is 


quality word-processing 


completely reentrant and is 


capability 



Other Features 

Wordsmith has many other features that make text en- 
try less tedious. The tab-stop line allows you to set up 
any number of tabs in a given text file. When you enter 
the ET command, Wordsmith displays a reverse-video 
line just below the scoreboard. You can place a period 
wherever you want a tab stop, and Wordsmith will 
remember the tab-stop line (the line of periods) for each 
separate disk file. Once set up, the tab stops may be 
altered by entering the ET command again. 

The hold area is a reserved area of memory that can be 
used to save up to an entire screen page (86 characters by 
39 lines). Using this feature, any amount of text, from a 
single word or line to an entire screen page, may be 
copied to another part of the screen, another page in the 
file, or another disk file. Many commands are available 
for copying the held text back to the screen. For example, 
it may be put down "literally," meaning that it will be 
placed on the screen just as it was copied from the screen. 
The PF, or put-formatted command, will reformat the 
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COMPUTER CITY (CANADA) INC« 

INTERNATIONAL MAIL ORDER DIVISION 



DIMENSION 3 Color Graphics Board 
for your PET® TRS-80® •256x192 
Pixel Resolution • 15 Colors 
• 3 Channel Sound Synsthesiser 
•See ad this issue 

PET® -CBM® Model $755.00 

TRS-80® Model $840.00 

PET® MEMORY Expansion for your 
8K (Old PET® ) • Fits entirely inside 
PET® • Installs in minutes • Built in 
POWER SUPPLY 
16K Model • gives 24K total 

$475.00 

32K Model • gives 40K total 

$575.00 

PET® •ADE^ Machine Language 
ASSEMBLER, DISASSEMBLER, 
EDITOR • Fast, easy to use • Supports 
disk and printer, BASIC 2.0, 3.0, 4.0 
versions 

$69.95 

PET® •HELP ROM •offers on 

ROM-AID, APPEND (disk and tape), 
AUTO LINE, CHANGE, DELETE, 
FIND, RENUMBER, REPEAT, TRACE, 
BASIC 3.0,4.0 

$69.95 

PET® •EPROMMER^ Programs 

2708, 2508, 2716, TMS2716, TMS2516, 
2732, TMS2732, TMS2532 Plugs 
into PET® IEEE port 

$495.00 



DYNAMIC RAMS • upgrade your 
PET® , TRS-80® , APPLE® , 
SORCERER® ,etc. 
4116 • 150ns. set of 8 

$69.95 

4116 • 200ns. set of 8 

$49.95 



EPROMS 

$19.95 

EPROMS 

$59.95 



'2716, 2516 single 5V.2Kx8 
'2732, 2532 single 5V.4Kx8 



TMS9918 Video Display Processor 

$89.95 

General Instruments AY8910 
Sound Generator 

$29.95 

AXIOM •Miniprinters for your PET® , 
TRS-80® , APPLE® with intface 

$1,295.00 

MONITORS* Panasonic, Electrohome 
9"B&W $295.00 
11" Color $695.00 

INTERTEC Intertube III 

$1,495.00 

MAIL TO 

COMPUTER CITY 
(CANADA) INC. 



MANNESMAN-TALLY printers in 
stock • Call for prices 

COMMODORE 2000, 4000, 8000 
products • Call for prices 

APPLE® •Complete line of CPU'S 
and accessories 

HEWLETT-PACKARD HP83 and 
HP85 • Complete line of software 
and accessories 

DISKETTES • Box of 10 for 2040, 
4040, TRS-80® and APPLE® 

$59.50 

Blank Cassette Tapes 

CIO, C20,C30 carton of 10 

$16.95 

COMPLETE Lineof 

PERSONAL SOFTWARE products 

Store Address 

Winnipeg* 1353 Portage Avenue, 

Winnipeg, Manitoba R3G 0V5 

Phone 204 786-3381 

Hours* 10 A.M. to 5 P.M. Monday 

to Friday 

Lethbridge • 2nd Avenue South, 

Lethbridge, Alberta 

Phone 403 320-1264 

Hours* 10 A.M. to 5 P.M. Monday 

to Friday 

MASTERCHARGE and VISA cards 
are accepted, please add 5% 



1353 PORTAGE AVE., WINNIPEG, MANITOBA, R3G 0V5 



(204) 786-3381 
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PET, CBM are registered TM's of Commodore Inlernational 

TRS-80 is a registered TM of Tandy Corporation 

APPLE is a registered TM of Apple Computer Inc 

SORCERER is a registered TM of Exidy Inc. 



^Js * 



Last August, Chris Morgan and I went to 
Washington DC to see a networked office-automation 
system that Scion had installed in a congressman's of- 
fice. The system, called Rosenet, consists of a network 
of Z80 microcomputers running a modified version of 
the North Star disk operating system. Each work- 
station also includes a Wordsmith video subsystem. 
All workstations are tied to a central microcomputer 
that maintains data bases and an electronic mail/ 
memo system. The master system also provides printer 
and dial-up modem services to the workstations, 
which communicate with the master through RS-232C 
lines running at 19,200 bits per second.... MCD 



text in the hold area to fit a new shape or region of the 
screen. This allows you to work easily with "newspaper 
columns." 

Up to 20 text windows may be defined on each page. 
Wordsmith keeps track of the windows on each page and 
the cursor location within each window. This extra infor- 
mation is stored in blocks at the end of the text file, which 
allows the file to be read in by an assembler or compiler 
without interference. A window may be any size, from 1 
by 2 characters to a whole screen page. This feature is 
most useful in "cut and paste" operations. When several 
windows are defined on a page (the screen itself is called 
the base window), you can move from window to win- 
dow by hitting the Cycle key. This moves you to the next 
window in the loop, and eventually returns you to the 
one you started at. When a window is active, it is im- 



^iv/r/y data 
*• systems 

Quality Affordable 
. Microcomputers 



LIST OUR PRICE 

Z89FA Microcomputer System $2,895 $2,495 

48KB, 5.25" Disk, HDOS 

Z19 CRT Terminal $ 950 $ 795 

Z87 Dual 5.25" Disk Unit (200 KB) $1,195 $1,095 

Z47-BA Dual 8" Disk Unit (2MB) NEW $3,695 $3,295 

CP/M® V.2.2 for Z89 $ 150 $ 140 

HDOS Operating System (with BASIC) 2.0 $ 150 $ 140 

Microsoft BASIC V5.1 for CP/M $ 175 $ 160 

Microsoft BASIC V4.7 for HDOS $ 150 $ 140 

Microsoft FORTRAN $ 195 $ 180 

Microsoft COBOL $ 395 $ 350 

Word Processing for Z89 $ 395 $ 375 

16K Expansion to 64K Memory $ 150 $ 140 

MICROSOFT BASIC SOFTWARE FOR Z89 

Accounts Payable $ 550 

Accounts Receivable $ 550 

General Ledger $ 550 

Payroll $ 550 

Attorney's Time and Billing $ 950 

Attorney's Reminder Calendar $ 250 

EXTENDED PARTS WARRANTY • LjwCost protection to keep your system up and 

running. We stock spares for immediate shipment. Telephone consulting too. 

To Order: Send Check or Money Order to PK Systems, Inc ,113 North Center, Bloomington, 

IL 6170 1. Allow two weeks for personal checks to clear. For COD Orders, add5% for handling 

and service charge. Rush orders, add $50.00 

Shipping: Freight collect, FOB Bloomington. We ship UPS, air freight, or motor freight. 

PK Systems is an Authorized Zenith Data Systems Dealer and Zenith Service Center. 

i^ syststiis, inc. 

^^^^^ 113 N. Center* Bloomington, IL 61701 • 309/S2S-6031 
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possible to type text or move the cursor to a location out- 
side the window. It's like having a miniature screen 
within a screen. Windows are also useful for setting up 
templates — files with no text, but with a window struc- 
ture. A template might, for example, be set up to look 
like a standard letter format with header, body, closing, 
and so on. It is then a simple matter to fill in the blanks 
when writing the letter. 

A large selection of cursor-movement commands is 
available, beginning with the obvious: up, down, left, 
right and home (move to the upper lef thand corner of the 
window). On the video-subsystem keyboard, typing 
Shift in combination with one of the cursor-direction 
keys causes movement of the cursor in increments of 
eight character positions, instead of one. Also included 
are: delete to end of line, move to end of line, delete 
character, backspace, insert blank, insert mode, delete 
left, and tab. 

Line control and movement commands include: insert 
line, delete line, insert multiple lines, delete multiple 
lines, center line, hold multiple lines (in hold area), split 
line and join line, and search line for string. 

Among the window control and movement commands 
are: open window, clear window, set mark, clear marks, 
open line window, open paragraph window, drop win- 
dow, drop all windows, cycle (to next window), go to 
base window, jump window (to new location on screen), 
illuminate all windows (ie: set to reverse video), change 
size transparently, change size, fill window (from hold 
area), adjust window (right justify), hold window, put 
text literally (from hold area), put text formatted, erase 
window, search for string, and search and replace string. 

Page Control and Movement 

Pages may be inserted and deleted, up to the limit of 
pages allowed in a disk file. When a new file is created 
(using the new-file command), you must specify the 
number of pages you require. Other commands include: 
NP (flip to next page), PP (flip to previous page), PGn 
(go to page n), PG + m (go forward n pages), FG — n (go 
backward n pages), IP (insert page), DP (delete page), CP 
(reread current page off disk), SP (split page into two 
pages — split at the cursor), JP (join two pages), save and 
recall page templates (window structures). 

Disk-File Management 

Files can be created with the NF (new-file) command. 
For example, the command NF B:TEST-10 will create a 
file (under CP/M) on the B disk called TEST, with room 
for ten text pages. The command OF B:TEST will get the 
old file called TEST from the B disk. The page that was 
saved in the previous editing session will be redisplayed 
on the screen. CL (close file) ends an editing session and 
closes a file. Since text pages are not necessarily in se- 
quential order in a file, the SQ (sequence file) command 
will sort them into order. (This is not needed for normal 
operations, except when Wordsmith files are being used 
to store programs or other information that will subse- 
quently be read by another program, such as an assem- 
bler or BASIC compiler.) Other file-level commands in- 
clude: SRFs (search file for string "s"), SUFs (substitute 
next occurrence) and SAFs (substitute all occurrences in 
file). 



Into computers? Want to get started? 

Take 4 books for S-l 00 

. . . and get one FREE! 

^ (values to $68.75) 

What is The Computer Book Club? An exciting new concept that 
puts hobbyists and businessmen on top of the fast-paced, dynamic 
world of computers. CBC will bring you info on software, 
hardware, applications, and theory ... at savings up to 75% on 
hundreds of fact-packed volumes. 

CBC is not just another book club! You can get in on Members' 
Bonus Benefits, like discounts on practical software packages, 
games, cassettes and disks, plus extra-value book dividends, and 
much, much more! 

This introductory membership offer is for a limited time only. 
Join today! 



JDfnnLisr 
EnnN SliJh 



;^^^^^ ^x 



1187 
List $14.95 



1050 

List $9.95 





1076 
List $12.95 



1062 ^ ,f, -^1045 

List $12.95 '" List $10.95 

More books to pick from . . . 

• 57 Practical Programs & Games in BASIC. 

List$10.95.No. 1000 

• The GIANT Handbook of Computer Pro- 
jects. List$15. 95. No. 1169. 

• Illustrated Dictionary of Microcomputer 
Terminology. List $13.95. No. 1088 

• How To Design, Build & Program Your 
Own Working Computer System. 
List $14.95. No. 1111. 

• Handbook of Remote Control & Automa- 
tion Techniques. List $16.95. No. 1077 

• 24 Tested, Ready-To-Run Game Programs 
in BASIC. List $9.95. No. 1085 



List$14.95 

FREE 



1055 

List $7.95 



C0MPUT£R*T5 HANDY 
»ATABO0K/DICT30NARY 



very good reasons to try 
The Computer Book Club . . . 

• Reduced Member Prices. Save up to 75% on books sure to 
increase your know-how. 

• Satisfaction Guaranteed. All books returnable within 10 
days without obligation. 

• ClubNewsBuUetins. All about currentselections — mains, 
alternates, extras — plus bonus offers. Comes 10 times a year 
with dozens of up-to-the minute titles you can pick from 

• "Automatic Order". Do nothing, and the Main selection 
will be shipped to you automatically! But . . . if you want an 
Alternate — or no books at all — we'll follow the instructions 
you give on the reply form provided with every News 
Bulletin 

• Continuing B enefits. Get a Dividend Certificate with every 
book purchased after fulfilling Membership obligation, and 
qualify for discounts on many other volumes. 

• Extra Bonuses. Take advantage of added-value promo- 
tions, plus special discounts on software, games, and more 

• Exceptional Quality. All books are first-rate publisher's 
editions, filled with up-to-the-minute info 





List $4.95 



THE COMPUTER BOOK CLUB 
Blue Ridge Summit, PA 17214 

Please accept my Membership in The Computer Book Club 
and send the 4 volumes circled below, plus a free copy of 
Computerist's Hondy DotobooklDictionary. I understand 
the cost of the books selected is $1.00 (plus shipping/ 
handling). If not satisfied, I may return the books within ten 
days without obligation and have my Membership can- 
celled. I agree to purchase 4 or more books at reduced 
Club prices during the next 12 months, and may resign any 
time thereafter. 

841 1000 1045 1050 1055 1062 1076 1077 1085 
1088 1095 1111 1160 1169 1183 1187 1203 1205 



Name. 



.Phone. 



Address. 

City 



State. 



-Zip. 



(Valid for new members only, Foreign and Canada add 20%. Orders outside U.S. 
must be prepaid with interntional money orders in U.S. dollars.) BY-581 1 
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Photo 1: The Wordsmith word processor as displayed on the 
Screensplitter video hoard. 



Printer Control 

Scion supplies the intelligent printer interface of your 
choice. Printers currently supported include the Diablo 
1610, 1620, 1650, NEC 1510, 1520, Qume Sprint 5, and 
any printer that accepts only carriage return, line feed, 
and form feed as control characters. A printed page may 
range from 1 to 255 lines in length. The user has control 
over the top margin, left margin, and number of lines per 




\ V.I.P.'Tcall^E.I. 
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because A.E.I, tests before shipping; has expertise 
on all items offered; and is price competitive. 



NORTHSTAR 

HRZ 1D32K $1985 

HRZ20 32K 2270 

HRZ2Q32K 2650 

HRZ2Q64K 3100 

HARD DISK SYSTEM 3935 

OYNA BYTE 

NEW SYSTEMS. . .LOW! CALL 

TERMINALS 

TELEVIDRO 912 $665 

TELEVIDEO 920 715 

SOROQ 1Q 120 695 

HAZELTINE 1500 850 

PRINTERS 

NEC 5510 $2540 

NEC 5520 2900 

NEC 5530 2520 

ALL NECS. INC. TRACT, RIBBON & 
THIMBLE 

TI-820 1640 

TI-810 1495 

ANADEX DP 9500- OR 01 1345 



EPSON MX 80 BEST CALL 

EPSON MX 70 BEST CALL 

ANACOM 1150 

MORROW 

DISCUS 2+2 1 DRIVE $1250 

DISCUS 2D 1 DRIVE 935 

DISCUS M26 HARD DISK ..... 3925 

SYSTEMS GROUP 

DM 6400 64K 250ns $595 

DMB 6400 64K 250ns 745 

2ND GENERATION- 
LATEST RELEASES CALL 

INDUSTRIAL MICRO SYSTEMS 

XLNT PRICES! CALL 

SSM— LOWEST PRICES! ....CALL 

SOFTWARE— DISKS 

WORDSTAR $325 

GRAHAM DORIAN— LOW! . . . CALL 
STRUCTURED SYSTEMS- 
LOW! CALL 

5" DISKS 26 

8" DISKS 30 




V 



We WHt Try To Beat Any Advertised Price 
Automated Equipment Inc. 

18430 Ward Street. Fountain Valley. Calif. 92708 

TOLL FREE ORDERING 

(714) 964-7514 (800) 854-7635 



page. All hard-copy commands (except Type Window) 
begin printing from the cursor line and proceed through 
the file. The format for all five commands is: 

(Command)-{t)Al)Ah) 

where t is the top margin (defaults to 4 lines), / is the left 
margin (defaults to 4 columns), h is the number of lines 
per page (defaults to 50). 

If all defaults are used, Wordsmith will format output 
for an 8V2- by 11-inch page. Control-S may be used to 
temporarily stop printing, and Control-K may be used to 
abort the print command. 

The available printer commands are as follows: 

• TCL (type continuous literally): The entire document is 
printed on the printer, starting on the current page and 
the current cursor line. Any blank lines at the bottom of a 
screen page will also be typed. 

•TSL (type sheets literally): Wordsmith will pause after 
printing each page and await a carriage return from the 
keyboard. This permits use of single sheets of paper (eg: 
letterhead paper). 

• TCC (type continuous compacted): Similar to TCL ex- 
cept that any blank lines at the end of each screen page 
will be ignored. 

•TSC (type sheets compacted): Similar to TCC except 
that Wordsmith will wait for a carriage return at the end 
of each page. 

• TW (type window): The current window is typed. This 
command is useful for cut-and-paste operations and for 
previewing portions of the document prior to final print- 
ing. 

Wordsmith also allows the definition of page headers 
and footers. When a header or footer is set up, you may 
specify where it is to start (on what printed page) and, if 
page numbers are used, with which number it should 
begin. The page number will be inserted automatically 
anywhere in the header or footer where you have typed 
three pound signs (#) in a row. The page number will be 
left-justified within this field. 

Software Problems 

No software product is without its bugs, but Word- 
smith is very reliable (it has never caused text to be lost). 
There are, however, some minor, annoying problems. 
First, the header and footer commands don't work prop- 
erly if the default parameters are changed. Second, if no 
files are open and you issue a save-page command, the 
program may write over the file pointed to by the FCB 
(File Control Block) in the CP/M version. Otherwise, 
Wordsmith performs excellently, and the company, anx- 
ious to overcome any bugs, will often give you correc- 
tions over the phone (assuming you know 8080 assembly 
language). 

Conclusions 

The Wordsmith /Screensplitter combination forms one 
of the best word processors I have ever used, either on a 
microcomputer or a large system. The command reper- 
toire is extensive, yet easy to use and learn. Many of its 
features are not available on word processors of any size 
or price. ■ 
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NEECO 



WHY BUY FROM THE BEST? 

Service... Support... 
Software . . . 









CBM^" 8050 DUAL DRIVE FLOPPY DISK 



The CBM 8050 Dual Drive Floppy Disk in an enhanced ver- 
sion of the intelligent CBM 2040 Disk Drive. The CBM 8050 
has all of the features of the CBM 2040, and provides more 
powerful software capabilities, as well as nearly one meg- 
abyte of online storage capacity. The CBM 8050 supplies 
relative record files and automatic diskette initialization. It 
can copy all the files from one diskette to another without 
copying unused space. The CBM 8050 also offers improved 
error recovery and the ability to append to sequential files. 

HARDWARE SPECIFICATIONS 

Dual Drives 

Two microprocessors 

974K Bytes storage on two 5.25" 

diskettes (ss) 
Tracks 70 
Sectors 17-21 
Soft sector format 
IEEE-488 interface 
Combination power (green) and 

error (red) indicator lights 
Drive Activity indicator lights 
Disk Operating System Firmware CBM 8050 

^^^KROM) Dual Price $1795 



FIRMWARE 
DOS version 2.0 
Sequential file manipulation 
Sequential user files 
Relative record files 
Append to sequential files 
Improved error recovery 
Automatic diskette initialization 
Automatic directory search 
Command parser for syntax 
validation 
Program load and save 



Disk Buffer (4K RAM) 



CBM^"" 8000 SERIES BUSINESS COMPUTERS 

The new Commodore 8000 series computers offer a wide screen 
display to show you up to 80-character lines of information. Text 
editing and report formatting are faster and easier with the new 
wide-screen display. The 8000 series also provides a resident Oper- 
ating System with expanded functional capabilities. You can use 
BASIC on the 8000 computers in both interactive and program 
modes, with expanded commands and functions for arithmetic, edit- 
ing, and disk file management. The CBM 8000 series computers are 
ideally suited for the computing, needs of the business marketplace. 



SCREEN 

2000 character display, organized 

into twenty-five 

80-column lines 

64 ASCII, 64 graphic characters 
3 X 8 dot matrix characters 
Green phosphor screen 
Brightness control 
Line spacing: 1 72 in Text Mode 

1 in Graphics Mode 
KEYBOARD 
73-key typewriter style keyboard 

with graphic capabilities 
Repeat key functional with 

all keys 
MEMORY 
CBM 8016: 16K (15359 net) 

random access memory (RAM) 
CBM 8032: 32K (31743 net) 

random access memory (RAM) 
POWER REQUIREMENTS 
Volts: 110V 
Cycles: 60 Hz 
Watts: 100 



SCREEN EDITING 

CAPABILITIES 

Full cursor control (up, down, 

right, left) 

Character insert and delete 
Reverse character fields 
Overstriking 
Return key sends entire line to 

CPU regardless of cursor 

position 

INPUT/OUTPUT 
Parallel port 
IEEE-488 bus 
2 cassette ports 
Memory and I/O expansion 

connectors 
FIRMWARE 
24K or ROM contains: 

BASIC (version 4.0) with direct 

(interactive) and indirect 

(program) modes 
9-digit floating binary arithmetic 
Tape and disk file handling 

software 



CBM 8032 Computer $1795 





CBM 


PRODUCT DESCRIPTION 


PRICE 




4016 


16K RAM-Graphics(N) or Buslness(B) 








Keyboard 


$ 995.00 




4032 


32K RAM-Graphics(N) or Business(B) 








Keyboard 


$1295.00 




8032 


32K RAM-80 Col. Screen-Business 








Keyboard 


$1795.00 




4022 


Tractor Feed Printer 


$ 795.00 




4040 


Dual Floppy-343K-DOS 2.0 


$1295.00 




8050 


Dual Floppy-974K-DOS 2.0 


$1795.00 




4010 


Voice Synthesizer 


$ 395.00 




8010 


300 Baud IEEE Modem 


$ 279.95 




C2N Cassette 


External Cassette Drive 


$ 95.00 




CBMto IEEE 


CBM to 1st IEEE Peripheral 


$ 39.95 




IEEE to IEEE 


IEEE to 2nd IEEE Peripheral 


$ 49.95 




2.1 DOS 


DOS Upgrade for 2040 


$ 100.00 




4.0 DOS 


O/S Upgrade for 40 Column Computer 


$ 100.00 




Word Pro 4+ 


Word Processing Software used w/8032 $ 450.00 |l 




*CBM is a registered trademark of Commodore. All prices and || 




speqifications 


are subject to change without notice. 


■■: 



^ commodore 




NEECO 

679 HIGHLAND AVE. 
NEEDHAM. MA 02194 



NEECO WILL MATCH ANY ADVERTISED PRICEO N CBM EQUIPMENT. 



(617) 449-1760 

Telex: 951021 



MON-FRI 9:00 - 5:00 
MasterCharge and VISA Accepted 



Circle 283 on inquiry card. 



BYTE May 1981 259 




BYTEWRITER-I 

Price Br eakthro ugh 
from 




MICROTEKnc. 



260 BYTE May 1981 



The Worlds First Under $300 
80 Column Dot Matrix Printer 



WHY DID IT HAPPEN? 

We were approached recently by a man with 
an idea. He is one of the leading American 
manufacturers of dot matrix print mechanisms. 
He had observed, as we had, that In recent 
months certain foreign printer manufacturers 
were increasing their share of the low-cost 
printer market at an alarming rate. 

He thought there MUST be a way to fight 
back. And he was right. We've since formed a 
working alliance with this manufacturer, and 
have brought our first joint offering to the 
market. 

HOW DID WE MAKE IT POSSIBLE? 

We set out to combine his proven low cost 
print mechanism with the simplest possible 
control electronics. Advances in single-chip 
microprocessor technology and price erosion of 
components during the last year helped to make 
this long awaited dream come true - a printer 
that can be sold for less than half the cost of 
the computer that drives it. A $299 printer. 

But cost-effective designs and efficient 
manufacturing operations weren't enough. 
Computer retailers can make up to a $250 
markup on the foreign models. Could we hold to 
a $299 list price and give the dealer enough 
incentive to sell the Bytewriter-1? No way. We 
had to try a more direct approach. 

YOUR BUY DECISION - DEALER OR MAIL ORDER 

There are some very good reasons to buy your 
first computer through a dealer. There is a 
certain amount of hand-holding required when 
you decide to buy a personal computer. This is 
one of the main functions of the retail computer 
store. And most of them perform this function 
very well. 

But why would anyone want to buy add-on 
equipment through a dealer? If you find a 
product that has been designed for and tested 
with your particular computer, you can safely 
bypass the computer dealer. You can have the 
best of both worlds. You can save money by 
buying direct from the manufacturer, and you 
can be certain that your new device will work 
when you get it. 

We've done extensive testing with the most 
popular computers - the TRS-80, the Apple II, 
and the Atari 400 and 800. If you own one of 
these computers, we guarantee you won't have 
any interface problems with the Bytewriter-1. 



TRS-80 is a trademark of Radio Shack, Div. of Tandy Corp. 
Apple II is a trademark of Apple Computer, Inc. 
Atari 400 & 800 are trademarks of Atari, Inc. 
Bytewriter-1 is a trademark of Microtek, Inc. 



FOUR THINGS YOU SHOULD KNOW BEFORE 
YOU BUY THIS PRINTER 

We don't want any unhappy customers. We'd 
like you to know the limitations of our printer, as 
well as its advantages. There are some 
differences between the Bytewriter-1 and the 
higher priced printers you may be looking at: 

1) The Bytewriter-1 takes single sheet and roll 
paper only. No pin feed paper. 

2) We've used a 7-wire print head. No fancy 
lower case descenders. 

3) There aren't any software frills in the 
Bytewriter-1, like VFU controls. However, if 
your main interest is getting software 
listings or printing letters, you won't care. 
And, with a bit of ingenuity, you can 
provide VFU functions in your own 
programs. 

4) You can't go into a computer store and 
pick up a Bytewriter-1. They're sold direct 
only by MICROTEK. 

We realize it's unusual to point out the 
limitations of a product in an ad that promotes 
it, but we think it's important for mail order 
buyers to fully understand what they're buying. 

The Bytewriter-1 will fill the needs of most 
people. People who don't see the sense in 
spending extra money for features they'll never 
use. 

ORDER THE CONFIGURATION THAT'S JUST 
RIGHT FOR YOU 

The Bytewriter-1 is available with an interface 
cable and complete instructions for use with 
three of the most popular small computers on 
the market today, the Apple II, the Atari 400/800, 
and TRS-80 Models I, II, and III. One of our 
divisions, MICROTEK PERIPHERALS CORP., can 
even provide you with the expansion card or 
module that your computer may require to drive 
a printer. 

CALL OR WRITE TODAY FOR MORE 
INFORMATION. 

We have people standing by to answer your 
questions. 



Microtek, Inc. 
9514 Chesapeake Drive 
San Diego, CA 92123 
Tel. 714-278-0633 
Outside Calif, call 
toll free: 800-854-1081 
TWX. 910-335-1269 
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News and Speculation About Personal Computing 

Conducted by Sol Libes 



^mn Apple III Emula- 
tion Mode: Axlon Inc is 
working on a project that 
will allow an Apple II to run 
most of the software de- 
signed for the Apple III — 
including the Apple III disk 
operating system, SOS. The 
product has its roots in 
another product recently in- 
troduced by Axlon, the Ax- 
lon 256 Memory System. The 
unit consists of an interface 
card and a card cage that 
contains up to 256 K bytes 
of memory. There are sepa- 
rate versions for the Atari 
and Apple 1 1, and one for the 
Apple 111 is in the works. Ex- 
pressed simply, the unit can 
exchange 32 K-byte blocks 
of its memory for the top 
32 K bytes in the 48 K ma- 
chine connected to it. 

Special disk-operating-sys- 
tem software included with 
the unit makes its operation 
transparent to the user. The 
hardware/software combina- 
tion looks to the host com- 
puter like a large-capacity 
disk drive. Program files in 
the memory of the unit can 
be run as if they were on 
floppy disk, and data files 
can be accessed in both ran- 
dom and serial fashion. 
There are two advantages to 
this unit; one, information 
can be accessed in microsec- 
onds (as opposed to millisec- 
onds or longer for floppy- 
disk drives); and two, the in- 
creased main-memory space 
makes both existing and pro- 
posed programs that crowd 
the current 48 K-byte limit 
more feasible. 

The Sunnyvale, California- 
based Axlon is working with 
Apple Computer to finalize 
the design of the Apple III 
emulation hardware/soft- 
ware combination. The pro- 
posed unit will include the 
Axlon 256 Memory System, a 



special hardware board, spe- 
cial software, and an 
80-column adapter for the 
Apple II. 

EepROM Is Comlng: 

Several IC designers are pre- 
dicting that the EEPROM 
(electrically erasable pro- 
grammable read-only mem- 
ory) will replace the ultra- 
violet-light EPROM within 
three to four years and may, 
perhaps, be used as non- 
volatile main memory. 
Several companies are now 
putting finishing touches on 
these devices for intro- 
duction later this year. For 
example, Hitachi has an- 
nounced the HN48016, a 
16 K-bit EEPROM (2 K by 8 
bits) that is pin-compatible 
with the popular 2716 UV- 
EPROM. It uses the same 
voltages, takes 10 ms per 
byte to program, and can be 
completely erased with a 
1 -second pulse. Data reten- 
tion is claimed to be more 
than ten years. Intel has a 
similar device called the 
2816. Prices and access 
times are comparable to 
their EPROM equivalents. 



Icrosoft Adds 
Graphics Commands To 
BASIC; Microsoft is offering 
OEMs who have hardware 
graphics capability an en- 
hanced version of the popu- 
lar BASIC-80 interpreter. The 
added commands will allow 
you to create lines, boxes, 
circles, curves, do object 
painting and relocation, and 
save all your work. Seven 
new commands have been 
added: CIRCLE, PAINT, 
CETSET, LINE, DRAW, PUT, 
and PRESET. 

Continuing AMSAT 
OSCAR Activity: AMSAT, 



the Radio Amateur Satellite 
Corporation, has survived 
the loss of its Phase-lllA 
OSCAR satellite. (See 
"BYTELINES," September 
1980 BYTE, page 166.) 

Construction of a new 
Phase-IIIB satellite is under- 
way in Marburg, West Ger- 
many; Budapest, Hungary; 
and Washington DC. AMSAT 
has scheduled the satel- 
lite's launch for February 
24, 1982 on a European 
Space Agency Arriane- 
booster flight. 

As part of its planned use, 
the satellite will relay com- 
puter data by amateur radio 
operators in personal-com- 
puter networks. 

For information on how to 
join AMSAT and receive 
Orbit magazine, write to 
AMSAT, POB 27, Washing- 
ton DC 20044. 



■i^etalls On 32-Blt 
Microprocessors: Intel 
released more information 
on its new 32-bit micropro- 
cessor, called the iAPX432. 
The microprocessor, under 
development for six years, 
features an object-oriented 
architecture that treats high- 
level entities as elementary 
software components that 
can be easily manipulated. 
These entities include 
records, queues, tasks, and 
collections of procedures. 

In its simplest form, the 
microprocessor consists of 
two Integrated circuits. 
More processors can be add- 
ed later to obtain multipro- 
cessing without altering soft- 
ware. It is expected that 
samples will be available in 
the fall. 



W 100,000 Computer- 
Chess Prize Offered: 



Carnegie-Mellon University 
(CMU) is offering a prize of 
$100,000 to the first person 
to develop a computer pro- 
gram that can defeat the 
world chess champion. Dr 
Hans Berliner, a computer 
scientist at CMU and a 
former world chess cham- 
pion, heads the competition- 
rules committee. He feels 
that the prize may be won 
by 1990 or sooner, but cer- 
tainly no later than the year 
2000. 

Last year a $1000 CMU 
prize was won when Jack 
Gibson, a chess expert, was 
defeated by Belle, a comput- 
er-chess machine developed 
by Ken Thompson and Dr 
Joe Condon, researchers at 
Bell Laboratories, Murray 
Hill, New Jersey. 



Ilnl-Wlnchester Up- 
date: Five companies have 
announced 5-inch Win- 
chester drives. The drives' 
storage capacity ranges 
from 1.8 to 12.3 megabytes 
(unformatted), and prices 
vary from $690 to $1600 
(500-unit quantity prices). 
Most suppliers are now ship- 
ping evaluation units to 
OEMs (original equipment 
manufacturers), with limited 
production expected by late 
summer. Don't expect full 
production until next year. 

The five companies which 
have already announced 
mini-Winchester hard disks 
are Shugart Associates, Sea- 
gate Technology, Irwin In- 
ternational, Tandon Mag- 
netics, and New World Com- 
puter Company. The price 
leader appears to be 
Shugart, with its SA602 
3.3-megabyte drive at $660. 
The maximum storage 
leader is the 12.3-megabyte 
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Apple Computers Pearl trademark 

CPU Int'l PQScal/M, ACT, Trans 86 trademarks 

Sorcim CBASIC2 trodemark Compiler Systems Mogic Wand 

trademark Small Business Applications Datebook II, Milestone 

trademark Organic Software U1trasort-ll, FABS trademark Computer Control 

Systems Magic Menu, Spell Menu trademarks Ctiarles Merritt Spellguard trademark ISA CP/M, 

MP/M CP/M-86 PlVVea trademarks Digital Research TRS-80 trademark Tandy Superbrain trademark tntertec 

Data Systems Copywriter c'opyproof, Diction trademarks Systronics Microstat trademark Ecosoft S-Bosic trademark Topaz 



A^^\^^ ^ Proarammino UCSD trademark Regents University CA WordStar trademark Micro Pro Int'l Spellbinder trademark Lexisoft MCALL, AM CALL trad em arks 

' ^ Micro-SKSs Basic 80 Fortran-80 trademarks Microsoft Pascal MA trademark MT Microsystenns Z80 trademark Z/^ogNorttiStor trademark North^^^^^^ 
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Model 510 from Irwin. It 
costs $1500, which includes 
integral tape-cartridge 
backup. 

I I Improves The 99/4 
Home Computer: Texas 
Instruments is determined to 
make its Tl 99/4 home com- 
puter a success. Tl has im- 
proved the competitive posi- 
tion of the 99/4 by sub- 
stantial price cuts and soft- 
ware improvements, the two 
areas in which the machine 
fared poorly. The new list 
price for the console is 
$649.95, a reduction of $300, 
and the radio-frequency (RF) 
modulator's price has been 
reduced from $75 to $50. 

Tl has introduced a soft- 
ware-development system 
that includes UCSD Pascal 
and a ROM (read-only mem- 
ory) module with an as- 
sembly-language debugger. 
The console has been modi- 
fied and includes dual flop- 
py-disk drives and RS-232C 
interfaces. Tl has also an- 
nounced third-party soft- 
ware-incentive programs for 
software developers. Tl 
plans to introduce extended 
BASIC and memory-expan- 
sion capabilities in the Tl 
99/4. Regrettably, Tl has not 
seen fit to improve the key- 
board or make any sub- 
stantial hardware improve- 
ments other than the addi- 
tion of memory. 



M, 



lore On Daisy- 
Wheel Printers: Daisy- 
wheel printers are the most 
widely used printers for 
letter-quality hard copy, but 
the market is undergoing 
substantial change. Last 
year, the number of daisy- 
wheel-printer manufacturers 
doubled. More competition 
meant lower prices and in- 
creased performance. The 
new entries came from 
Olivetti, Fujitsu, Ricoh, C 
Itoh, and Pertec. Qume and 
Diablo still dominate the 
market, but competitors are 



broadening their perfor- 
mance range from the tradi- 
tional 45 to 55 cps (char- 
acters per second) to 15 to 
80 cps. 

The 45 to 55 cps range is 
dominated by Qume, an ITT 
subsidiary with 457o of the 
market, and Diablo, a Xerox 
subsidiary with 407o of the 
market. NEC also has a 107o 
market share, with the other 
companies dividing the re- 
maining 57o. The prices of 
these machines should drop 
about $1 000, to $2700 within 
the next two to three years, 
and the printer manufac- 
turers will most likely in- 
troduce 30 cps versions sell- 
ing for under $2000. Look for 
the 30 cps machines by year- 
end. 

Expect a price war be- 
tween the manufacturers of 
the lower-speed 1 5 to 20 cps 
printers. Prices may drop to 
$1200 or less by year-end. 
Those companies at logger- 
heads in this marketing war 
are Ricoh (which supplies 
Tandy), Olivetti, Pertec 
(which supplies machines 
made by Triumph-Adler), 
and C Itoh. 

Fujitsu has already demon- 
strated an 80 cps daisy-wheel 
printer. Look for it in comput- 
er stores this summer. Qume, 
Diablo, and NEC are ex- 
pected to introduce 80 cps 
machines, and some com- 
panies are working on 100 
cps machines. 

wmda On Microcom- 
puters: At a recent 
ACM/SIC PL AN-sponsored 
meeting, TeleSoftware de- 
monstrated the new Ada lan- 
guage on a 16-bit microcom- 
puter. The compiler is 50 K 
bytes, supports run-time util- 
ities, and produces pseudo- 
code that runs directly on a 
Western Digital Pascal/Ada 
Microengine system. Tele- 
Software said that the Ada 
code could be converted to 
the native code of some 
other microprocessor by use 



of a simple p-code inter- 
preter (p-code is the ma- 
chine language executed by 
the Microengine). Ken 
Bowles, the developer of 
UCSD Pascal and founder of 
TeleSoftware, said the com- 
pany also intends to provide 
Ada compilers for 8086-, 
68000-, and Z8000-based sys- 
tems. 

Western Digital will man- 
ufacture the Pascal/Ada 
Microengine for $12,750. It 
will include 128 K bytes of 
programmable memory, five 
I/O ports, a 10-slot chassis, 
video-display terminal, dual 
floppy-disk drives, and a line 
printer. The basic system 
will cost $6210. Western Dig- 
ital also said that it soon ex- 
pects to release a hard-disk 
controller, a cryptographic 
security module, a distri- 
buted multiprogramming op- 
erating system, and an X.25 
packet-switching and local 
network product for the pro- 
cessor. 



^■omputer Bulletin 
Boards Grow In Popular- 
ity: There are over 200 CBBS 
(computer bulletin board 
systems) in this country and 
their number grows weekly. 
Anyone with a terminal, 
modem, and telephone can 
access them. (If you use an 
Apple computer, they are 
called ABBS.) Most CBBS 
and ABBS serve as message 
centers for computer clubs. 
Some systems distribute 
software; for this service, a 
caller needs a computer 
with modem-driver software 
for file transfers. 

Other bulletin board sys- 
tems serve special interests 
(eg: AMRAD's Blind Service 
CBBS 703-281-2222, the 
Family Historians' CBBS 
703-978-7561, and Aviators' 
BBS 916-393^459). For more 
information on all of these 
systems and how to access 
them, call the MAG- 
MEDIA-80 CBBS (415) 
573^768. 



H. 



lere Come The 
Japanese: Expect to see 
several Japanese personal- 
computer systems in US 
stores this fall. Most of the 
systems will compete direct- 
ly with the Apple II, Com- 
modore PET, and Radio 
Shack TRS^O. They'll sell 
for the same price, perhaps 
slightly less, but offer extra 
features. NEC (Nippon Elec- 
tric Company) will market 
the PC-6001 at the same 
price as the Apple II. (See 
"The NEC PC-8001: A New 
Japanese Personal Comput- 
er," by Michael Keith and C 
P Kocher, January 1981 
BYTE, page 72.) Its features 
will match or exceed the 
Apple's. Matsushita (known 
in America as Quasar and 
Panasonic) and Sharp are 
also expected to have their 
systems on dealer shelves 
this fall. The Z80-based 
Sharp system is already on 
sale in England. One English 
distributor has already 
adapted CP/M for it. 



■Shopping Via Comput- 
er: Comparison retail shop- 
ping by home computer ap- 
pears to be the wave of the 
future. One of the first com- 
puterized retailers is Comp- 
U-Card of Stamford, Con- 
necticut. It claims to have 
1.5 million members, of 
which 5000 already have 
computer I/O capability. To 
become a member it costs 
$18 per year, or $9 if you 
come under a group plan. To 
access the service's base of 
more than 30,000 items, you 
call it either via a toll-free 
telephone number or a two- 
way cable TV hookup. 
Comp-U-Card presents prod- 
uct specifications, price, and 
delivery charges. You can 
order any item at a typical 
savings of 20 to 40% or just 
use the service to compare 
prices. 



^ata-Base Systems Ex- 
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The VP-111 hobby computer: 
Start programming for only ^99. 




$99. 



New! VP-111 
Microcomputer .... 
Assembled* and tested. 

Features: 

• RCA 1 802 Microprocessor. 

• 1 KBytes static RAM. 
Expandable on-board to 4K. 
Expandable to 32K Bytes total. 

• 51 2 Byte ROM operating systenn. 

• CHIP-8 interpretive language or 
nnachine language progrannnnable. 

• Hexidecimal keypad. 

• Audio tone generator. 

• Single 5-volt operation. 

• Video output to monitor or modulator. 

• Cassette interface— 1 00 Bytes/sec. 

• Instruction Manual with 5 video game 

listings, schematics, CHIP-8, much more! 

Ideal for low-cost control applications. 

Expandable to full VP-71 1 capability with 

VP-114Kit. 

*User need only connect cables (included), a 

5-volt power supply and speaker. 



!199. 



New low price! 
VP-71 1, only.... 
Completely assembled 
and tested. 

All the features of the VP-1 1 1 plus: 

A total of 2K Bytes static RAM. 

Power supply. 

8 Bit input port. 

8 Bit output port. 

I/O port connector. 

System expansion connector. 

Buitt-in speaker. 

Plastic cover. 
Three comprehensive manuals: 

• Instruction Manual— 20 video game 
listings, schematics, much more. 

• User's Guide— operating instructions 
and CHIP-8 for the beginner 

• RCA 1 802 User's Manual (MPM- 
201 B)— complete 1 802 reference guide. 

RGil 



Add computer power a 
board at a time. 

With easy-to-buy options, the versatile 
RCA hobby computer means even 
more excitement. More challenges in 
graphics, games and control functions. 
For everyone, from youngster to serious 
hobbyist. 

Built around an RCA COSMAC micro- 
processor, our hobby computer is easy 
to program and operate. Powerful 
CHIP-8 interpretive language gets you 
into programming the first evening. 
Complete documentation provided. 

Send the coupon now... 

Complete the coupon below and mail to: 
RCA Microcomputer Customer Service, 
New Holland Ave., Lancaster, PA 1 7604. 

Or call toll free (800) 233-0094 

to place your Master Charge or VISA 
credit card order. In Pennsylvania, 
call (71 7) 397-7661 . extension 31 79. 



Please send me the items indicated. 

n VP-111 New low cost Microcomputer 

(See description above) $ 99 

D VP-1 14 Expansion Kit for V'P-1 11— Includes. 

3K RAM. I/O Port and connectors $ 76 
D VP-71 1 The original VIP Microcomputer 

(See description above) $199 

D VP-44 RAM On-Board Expansion Kit— Four 

21 1 4 RAM ICs. Expands VP-71 1 

memory to 4K Bytes $ 36 

D VP-590 ColorBoard— Adds color. Four 

background and eight 

foreground colors $ 69 

D VP-595 Simple Sound Board— Provides 

256 programmable frequencies. For 

simple music or sound effects. 

Includes speaker $ 30 

D VP-550 Super Sound Board— Turns 

VP-1 11/711 into a music synthesizer! 
Two independent sound channels. 
Outputs to audio $ 49 

D VP-551 4-Channel Super Sound— Includes 
VP-576 and demo cassette. Requires 
VP-550 and 4K RAM $ 74 

D VP-570 Memory Expansion Board— 

Plug-in 4K RAM memory $ 95 

D VP-580 Auxiliary Keypad— Adds two-player 
interactive capability. Connects 
to VP-590 or VP-585 $ 20 

D VP-585 Keypad Interface Board— Interfaces 
two VP-580 Auxiliary Keypads 
to VP-1 11/711 $ 15 

D VP-560 EPROM Board— Interfaces two 

271 6 EPROMS to VP-1 11/711 .. $34 



D VP-565 EPROM Programmer Board- 
Programs 271 6 EPROMs. 
With software $ 99 

n VP-575 Expansion Board— Provides 4 
buffered and one unbuffered 
expansion sockets $ 59 

n VP-576 Two-Board Expander— Allows 

use of 2 Accessory Boards in either 

I/O or Expansion Socket $20 

D VP-700 Tiny BASIC ROM Board— BASIC 

code stored in 4K of ROM $39 

n VP-701 Floating point BASIC for 

VP-71 1 on cassette. Requires 16K 
Bytes RAM (avail. 7/80) $ 49 

n VP-71 GameManual— Listing for 16 

exciting games $10 

D VP-720 Game Manual-ll— More games .. $ 15 



Keyboards & Terminals 

n VP-601 Keyboard- 128-character ASCII 

encoded alphanumeric 8-bit parallel 

output $ 69 

n VP-606 Keyboard-Same as VP-601. 

Asynchronous serial output $ 99 

n VP-611 Keyboard— Same as VP-601 plus 

16-key numeric keypad $89 

n VP-616 Keyboard— Same as VP-606 plus 

16-key numeric keypad $119 

n VP-620 Cable— Connects VP-601 /611 to 

VP-1 11/711 

n VP-623 Cable— Unterminated for 

VP-601 /611 

mates to 



n VP-626 Connector— Male "D' 
VP-606/616 

n VP-3301 Interactive Data Terminal 

n VP-3303 interactive Data Terminal 

with built-in RF output. . , 



$ 20 
$ 20 
$ 7 



$389 



Enclose(d is $ for itenns checke(j plus shipping & han(dling charge of $3.00. 

A(d(d your state an(j local taxes $ Total enclose(J $ 

I enclose D check or D nnoney or(der. Or charge nny D VISA D Master Charge. 

Cre(dit car(d account No. 

Expiration (jate 



Master Charge Interbank No. 

Signature (require(j for cre(dit or(Jers): 

Name (please type or print): 

Street a(j(jress: 

State & Zip: Telephone:( ) 

Make checks payable to RCA Corp. Prices and specifications are subject to change without notice. 
Circle 351 on inquiry card. 



.City: 



BYTELINES 

panding: The need to ac- 
cess reference material has 
become much easier be- 
cause of computerized data- 
base distributors. For exam- 
ple, a lawyer can access the 
Nexis system from Mead 
Data Central, 200 Park Ave, 
New York NY 10017, for a 
special keyed-word news- 
search service. The cost is $1 
to $1.50 per minute, plus a 
$300 monthly charge. The in- 
itial sign-up charge is $425. 
There are many lower-cost 
data-base services catering 
to the special needs of var- 
ious professionals. 

For information on data- 
base systems, consult the 
Directory of On-Line Data 
Bases, published by Cuadra 
Associates, 1523 Sixth St, 
Suite 12, Santa Monica CA 
90401. The price is $60 per 
year (four issues). 



^■omputer Makers To 
Market Private Soft- 
ware: If you develop soft- 
ware for the HP-85 desk-top 
system in your spare time, 
Hewlett-Packard has a plan 
for marketing it. Hewlett- 
Packard will pay a royalty 
for the software and offer to 
sell you a system at a dis- 
count. Burroughs has a 
similar plan. 



^Jm On Robotics 
Shopping Spree: GM has 

ordered 25 robots for its 
transmission-machining 
lines at its Warren, 
Michigan, facility. This is the 
largest undertaking of its 
kind in the automotive in- 
dustry. The robots will cost 
almost $2 million. GM plans 
to buy as many as 1800 pro- 
grammable robots between 
now and 1984. 

In a related development, 
GM will use laser checking 
devices on its J -car-body 
assembly lines; the devices 
will check 20 to 30 points on 
each car for proper body fit 
and panel alignment. There 



will be no contact with the 
auto during this checking 
procedure. 



^mT&T To Enter Com- 
puter Market: In a land- 
mark decision, the FCC will 
allow AT&T (American Tele- 
phone & Telegraph) to enter 
the computer business. The 
decision requires AT&T to 
set up a separate subsidiary 
to offer terminals and com- 
puter-enhanced services. In- 
dustry pundits speculate 
that AT&T will position itself 
to capitalize on the marriage 
of the telephone and com- 
puter technologies. 



u, 



^sed Word-Processor 
Market Burgeoning: You 

can save quite a bit of 
money by buying a used 
word processor. IBM, Xerox, 
Lanier, and Vydec systems 
are becoming available as 
companies upgrade to 
newer, more powerful ma- 
chines. In Minneapolis, 
Word Systems Inc special- 
izes in selling used word- 
processor systems, although 
they are also available 
through many other dealers. 



E xtra-LIf e Printer 
Ribbons: Replacing printer 
ribbons is expensive. Here's 
how to revive worn-out 
closed-loop ribbons housed 
in plastic cases: carefully 
pry open the case without 
disturbing the ribbon. Spray 
the ribbon lightly (don't 
overspray) with an all-pur- 
pose lubricant such as 
WD40, close the case, and 
let it stand overnight. The 
lubricant causes the ink 
from the moist unused por- 
tions of the ribbon to flow 
down into the dry areas of 
the ribbon. This renewal pro- 
cess can usually be repeated 
several times before the rib- 
bon is completely ex- 
hausted. 



R. 



random News Bits: 

United States Robots, Con- 
shocken, .Pennsylvania, 
claims to have developed a 
five-jointed robot arm using 
seven microprocessors— one 
for each joint, one for math 
calculations, and one for 
overall coordination. The 
microprocessors do multipro- 
cessing on a shared bus and 
memory system. ...Toshiba 
and Hitachi have demon- 
strated "pocketbook TVs" 
that typically use 120- by 
160-element LCDs (liquid- 
crystal displays). Matsushita 
and Hitachi reportedly will 
introduce products next year 
using these displays. ...In- 
terested in learning more 
about possible health ha- 
zards associated with CRT 
(cathode-ray tube) terminals? 
Then you should get a copy 
of the 16-page pamphlet en- 
titled Health Protection for 
Operators of DCTs/CRTs. It's 
published by the New York 
Committee for Occupational 
Safety and Health, 32 Union 
Sq, Rm 404, New York NY 
10003 ($1 for individuals; $3 
for institutions). 



R, 



^andom Rumors: 

Apple Computer may put off 
its plans to build 5-inch Win- 
chester-disk drives for the 
Apple III and the rumored 
Apple IV. Apple has report- 
edly inked a contract for 
10,000 six-megabyte ST-506 
drives from Seagate Techno- 
logy. Apple still plans to pro- 
duce a hard-disk drive for in- 
troduction next year. ...It is 
rumored that Digital Equip- 
ment Corporation has devel- 
oped a single-integrated- 
circuit version of the PDP-11 
and that it exists in pro- 
totype form. No production 
plans have as yet been es- 
tablished. ...There is a lot of 
talk circulating that Xerox 
will soon release a version of 
the Smalltalk programming 
language and a complete 
book describing it. Most like- 
ly it will be released to 



universities who presently 
have the Xerox Alto system 
(an experimental personal 
computer). .,, Electronic 
News recently reported that 
IBM and Tandy were holding 
discussions on the possibility 
of IBM 3103 video terminals 
being sold through Radio 
Shack stores. ...According to 
a report issued by Interna- 
tional Resource Develop- 
ment Inc (IRD) in Norwalk, 
Connecticut, IBM, Xerox, 
and Matsushita will in- 
troduce typewriters with 
voice input by 1983. IRD 
predicts that the typewriters 
will correctly recognize 93% 
of "typical business English 
as spoken by the average ex- 
ecutive," and that the unit 
will have a video screen that 
displays the spoken words. 
Corrections and changes can 
be made on the screen.... 



MAIL: I receive a large 
number of letters each 
month as a result of this 
column. If you write to me 
and wish a response, please 
include a self-addressed, 
stamped envelope. 



Sol LIbes 
POB 1192 
Mountainside NJ 07081 
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LAST 60 DAYS TO SAVE $200 ON OUR 



8 Mhz. 8086 CPU Set 

Now $595 — Price returns to $795 on July 1 



MEMORY — Our two card 8086 CPU set is the only high- 
performance 16-bit processor for the S-100 bus that allows 
using standard 8-bit memories for economy or IEEE 16-bit 
memories for speed — in any mix. 

16-BIT OR EXTENDED ADDRESSING — Special circuitry is 
included to allow memories without IEEE extended addres- 
sing to be used in systems with more than 64K (uses 
PHANTOM). 

FAST 8 MHZ. OPERATION — Gives you high performance 
without requiring expensive memory. Most any 250 nsec. 
static memory board will do the job. Or, at the flip of a switch, a 
4 Mhz. clock may be selected and/or a wait state may be 
added. 

2-CARD CPU SET — Includes serial I/O, parallel I/O, a 
monitor in 2716 EPROM, a time-of-day clock, and a very 
flexible and expandable vectored interrupt system. 



Price includes 86'DOS^ 

DEVELOPMENT SOFTWARE — 86-DOS provides a com- 
plete package of development software, including editor, 
assembler, debugger, Z80 to 8086 source code translator, 
and utilities. 

I/O CONFIGURATION — The hardware-dependent portions 
of the I/O system have been isolated into a single module. Full 
specifications are provided to allow customizing the module 
for a given hardware configuration. 



MICROSOFT BASIC-86 

IT'S THE STANDARD — This BASIC is essentially 
identical to version 5 of Microsoft's BASIC interpreter, 
the accepted standard with widely available application 
programs. Programs distributed in CP/M® format are 
easily converted to the 86-DOS system. (CP/M is a 
registered trademark of Digital Research.) 

IT'S FAST — It is two toseven times faster than BASIC- 
80 on a 4 Mhz. Z-80, depending upon application. 

BREAKING THE 64K BARRIER — How many of you 
can run an extended disk BASIC and see the message 
"63309 Bytes free" when it signs on? 

RUNS UNDER 86-DOS — Our high-performance 
operating system can load the 30K BASIC interpreter in 
less than 2 seconds. Loading BASIC programs is done 
with similar speed. This is several times faster than 
competing operating systems. 

PRICE: $350 To registered SCP 8086 CPU owner, 
$500 to others. 




8 Mhz. 2-card CPU Set 

With 86-DOS 

ASSEMBLED, TESTED, GUARANTEED 



$595 



DRIVERS AVAILABLE for following disk controllers: Tarbell 
SD, Tarbell DD, Cromemco 4FDC, Northstar SD. 

Please specify disk controller from among 
those supported. 



fSe 



Seattle Computer Products, Inc. 

^T^ 1114 Industry Drive. Seattle, WA. 98188 

(206) 575-1830 



Circle 363 on inquiry card. 
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Not for sale in any 

bookstore! Not available at 

any price! The new 

Consumer Information 

Catalog! 

It s the free booklet 

that lists over 200 helpful 

Federal publications; 

more than half, free. 

On topics like home repairs. 

Money management. 

Nutrition. 

Information that could 

help you to a better way 

of life. 

To get your free copy 

just write: 

CONSUMER INFORMATION 

CENTER, 

DEPT.E 

FUEBLO.COLORADO 

1^009 

€rv^ GenerdJ Services Adriurustranon 
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Continued from page 20: 



Resistible Puzzle 



John Moore revived the earlier- 
published problem of creating a network 
with resistance of 355/113 (a very close 
approximation to tt) with a minimum 
number of unit-valued resistors. (See the 
January 1981 BYTE, page 16.) He im- 
proved greatly on W Lloyd Milligan's 
26-unit solution (see the August 1980 
BYTE, page 20) by presenting two 18-unit 
solutions and asking if anyone could find 
a solution with 17 or fewer resistors. 

By abandoning their continued-fraction 
method in favor of one based on 
Diophantine equations (those having 
positive, non-zero integer solutions), I 
was able to come up with two different 
15-unit solutions. (See figures la and lb.) 

I believe these two to be minimal, and 
essentially the only minimal solutions (ie: 
except for other solutions created by 
trivial transpositions of series and parallel 
elements in one of these resistors) within 



(la) 



the class of networks examined by this 
method and by the continued-fraction 
method (ie: all simple series-parallel net- 
works). 

But there are many more ways to con- 
nect a handful of resistors than just in 
simple series-parallel networks! 

I looked for a solution with a bridge as 
a part of the total network. With the help 
of a TI-58 programmable calculator, I was 
able to find a 14-unit solution. (See figures 
2 and 3 on page 270.) 

Of course, with 12 or 13 resistances to 
connect together in an arbitrary fashion, 
much more complicated figures than 
bridges are possible. Unfortunately, the 
calculation of resulting network im- 
pedance, and the searching through the 
various configurations, becomes cor- 
respondingly complex. I suspect that the 
14-unit solution can be improved upon. 

David F Smith 
3033 Turk Blvd, #3 
San Francisco CA 94118 

(lb) 



Figure 1:- Two IS-unit networks with Z = 



355 
113 
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The Byte Covers shown at left are available as 
Collector Edition Prints. Each full color print is: 

• 11" X 14" including a 1 V2" border. 

• Part of an edition strictly limited to only 100 
prints. 

• Personally inspected, signed and numbered 
by the artist, Robert Tinney. 

• Accompanied by a Certificate of Authenticity. 

• Carefully packed and shipped first class. 

• Priced at $20, plus $3 ($6 overseas) for post- 
age and handling. If Set 1-4 or Set 5-8 is 
ordered, the price for all 4 prints is only $70. 

To order, use the coupon below. Visa or Master- 
Charge orders may call Toll Free. 



Please send me the following Collector Edi- 
tion Byte Covers and Certificates of Authen- 
ticity. 

Qty. Cover 

#1-7 Bridges of Konigsberg . 

#2-Fun and Games 



Amount 

$20 

$20 

#3-Homebrew $20 

#4-Software Mirage $20 

#5-Computer Engineering $20 

#6-Total Eclipse $20 

#7-Computer Hardware $20 

#8-Perspectives $20 

No.'s 1-4 $70 

No.'s 5-8 $70 

Post. & hand. ($3 in US , $6 overseas) $ 



Total 



$ 



n I have enclosed check or money order 

D Visa D MasterCharge 

Card # 



Expiration Date 

Send my print(s) to: 

Name 

Address 

City 

State Zip 



Toll 



•A DAY! 









Mail this coupon to: 

robert tinney graphics 

1864 N. Pamela Dr. 
Baton Rouge, LA 
f^OR x/iaTZ — --— .^ 70815 

calT^^^^ 
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Figure 2: A 14-unit network with Z = 



355 
113 



355 mV 




129 mV 




OmV 



Figure 3: Voltages and currents in the 14-unit network with 355 mV across it. 



Easier Communication 
In Two Directions 

Mark R Titchener's article "Com- 
munications in Two Directions" (June 
1980 BYTE, page 96) presents a circuit to 
communicate bidirectionally on a single 
line; however, it requires too many com- 
ponents. An easier way to do it is shown 
in figure 4. This circuit will work for both 
analog and digital signals. Using standard 
op-amp theory, it is easily shown that V4 
= V2 and V3 = VI. Line impedance can 



be compensated for by making RO 
variable. 

R Gupta 

Electrical Engineering 
University of Auckland 
Private Bas, Auckland 
New Zealand 



Smart Wheelchair Project 

Steve Ciarcia's article "Home in on the 




-^^- 



RO = R 



Figure 4 




o V2 



o V3 



Rangel An Ultrasonic Ranging System" 
(November 1980 BYTE, page 32) was ex- 
cellent. I would, however, like to make 
BYTE readers aware of another project 
that has incorporated the Polaroid 
Ultrasonic Ranging technology. The pro- 
ject was funded by the Veterans Ad- 
ministration Rehabilitative Engineering 
Research and Development Center of Palo 
Alto, California. The participants, Karen 
Altman, Rick Epstein, Leslie Gerding, 
Wayne Ledger, and Dave Parker, were 
graduate students last year at Stanford 
Mechanical Engineering. 

The objective was to design, develop, 
and successfully fabricate a "smart" elec- 
tronic wheelchair. Its construction in- 
cluded ten ultrasonic sensors, eight of 
which were used to detect approaching 
obstacles or the presence of a wall on 
either side of the chair. The remaining 
sensors were focused on the user's head 
from two angles. 

The chair has many modes of opera- 
tion: the most important is the head- 
control mode. Here, the user directs the 
movements of the chair by head motions. 
To move the chair forward, the user posi- 
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&C0MPUS1AR 
USERS' GROUP 



We're 
Celebrating! 



Won't You 
Join Us? 




We will 
not be 

undersold by 
any regularly 
advertised 
price. 



NOW FOR A LIMITED TIME, THIS SPECIAL OFFER 

JOIN SUPER * STAR INTERNATIONAL FOR THE REGULAR YEARLY MEMBERSHIP FEE AND RECEIVE A FREE DISKETTE WITH 
THE FOLLOWING PROGRAMS: 

• "RECOVER", it allows you to recover an erased program 

• "AUTO LOAD", it enables you to load and run a program 
automatically 

• "RETURN", it gets you back into a crashed program from CPIW 

• the game "OTHELLO". 

Since our first ad in March 1981, we have been contacted from as far away as South America, Europe, Australia, and Indonesia. 
Supers Star International is becoming a world-wide family whose members will enjoy the benefits of a wide range of hardware and 
software developments. 

Our full color, monthly magazine will print a free program in every issue— programs like an appointment calendar and personal 
finance record keeping. You'll also find technical information, tips for beginners, special business uses, equipment reviews, and 
the Intertec Story— the people, ideas, and machines behind your computer. 

WE GIVE YOU VALUE! 

Purchase just one commercial program and you will save more than the price of our membership fee. Rent a car or stay in a 
hotel offered in our discount program and save even more, not to mention insurance discounts, a market place for your own 
software, and a shoulder to lean on if something isn't working quite right. 

Supers Star International— with savings, service, and efficiency— we're here to win your heart. 

WE NOW OFFER A WIDE RANGE OF PRODUCTS 

A few may still be under development at the date of this issue. 

Software 

• Diagnostics— for the CPU, Memory, Disk Drives and more 

• Word Processing— WordStar', MaiiMerge', WordMaster^ Magic Wand' 

• Languages— Cobol, Fortran, Pascal, Forth, etc. 

• Utilities— Assemblers, Disassemblers, Monitor 

• Games— Chess, Adventure, Star Trek, and more 

• Business— Accounts Payable, Accounts Receivable, General Ledger, 
Inventory, SuperSort^ DataStar', and the most powerful, easy to use 
business package for the CompuStar, which automatically updates all 
the information at the point of entry, eliminating time consuming sorts 
and reducing errors 




SUPER •STAR INTERNATIONAL CORPORATION 
3722 Chestnut Place, Denver, Colorado 80216 • (303) 623-7973 

Dealers are invited to contact us concerning a special dealer program. 



Hardware 

• S-100 Adaptor 

• External Controls 

• Add-on Disk Storage 



Enhancements 

• upgrades for ALL SuperBrains 

• SuperDOS (Fantastic!) 

• Add-on character sets-including graphics 



AND MUCH, MUCH MORE! 



Yearly membership fee is $50.00 U.S., 
$58.00 Canada, $74.00 Europe and So. 
America, $81.00 Australia. 
Your fee may be tax deductible. 
Send checks with your name and 
address, made out to: Super* Star 
International. 



I would like to join Super^Star International. Enclosed In my check for $_ 

Name Company. 

Address Phone _ 

City/State/Zip 

Computer Model^ 



.Version _ 
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Letters 



tions his or her head toward the front of 
the chair. Similar operations control the 
three remaining directions. In effect, the 
user's head is a proportional-control joy- 
stick. One can readily see that this type of 
noncontacting control would be helpful 
for people who have no usable arm func- 
tion. 

In operation, the front-facing ultra- 
sound sensors detect the presence of 
obstacles in the chair's path. When such 
an obstacle comes within a predetermined 
distance, the chair automatically slows 
and stops before running into it. If the 



"obstacle" moves away, the chair will 
follow at a fixed distance. 

Side sensors serve to detect walls. A 
mode to "follow that wall" enables a chair 
to travel parallel to the chosen wall at a 
fixed distance. Open doorways are de- 
tected and passed over, but a discontinu- 
ity of more than a few feet disables the 
wall-following mode and waits for further 
commands from the user. 

A "cruise control" mode does not use 
any additional sensors, but instead relies 
on wheel-speed data obtained from two 
optical shaft encoders. Once in this mode. 



Waiting On Delivery 
ofADECLA120? 



Avoid the hassle by upgrading your LA36 for 1200 
baud operation with a DS120 Terminal Controller. 

The Datasouth DS120 gives your DECwriter® II the high speed 
printing and versatile performance features of the DECwriter® III 
at only a fraction of the cost. The DS120 is a plug compatible 
replacement for your LA36 logic board which can be installed in 
minutes. Standard features include: 

•RS232 interface 



•165 cps bidirectional printing 
•Horizontal & Vertical Tabs 
•Page Length Selection 
•110-4800 baud operation 
•1000 character print buffer 
•X-on, X-off protocol 
•Self Test 



•20 mA Current Loop interface 

•Top of Form 

•Adjustable Margins 

•Double wide characters 

•Parity selection 

•Optional APL character set 



Over 4000 DS120 units are now being used by customers ranging 
from the Fortune 500 to personal computing enthusiasts. In 
numerous installations, entire networks of terminals have been 
upgraded to take advantage of to- 
day's higher speed data com- 
munications services. LSI 
microprocessor electronics 
and strict quality control 
ensure dependable per- 
formance for years to 
come. When service is 
required, we will respond 
promptly and effectively. 
Best of all, we can deliver 
immediately through our 
nationwide network of 
distributors. Just give us a 
call for all the details. 

DATASOUTH COMPUTER CORPORATION 

4740 Dwight Evans Road • Charlotte, North Carolina 28210 • 704/523-8500 




the chair proceeds at a constant speed and 
heading despite changes in terrain. 

A final mode allows the head to be 
moved without affecting the chair. 

The user initializes the system to the 
range of his or her head motion by means 
of a "training" program that instructs the 
user to center the head, to move it to the 
left or right, and forward or backward. 
The program uses this information to 
calibrate the position/speed algorithm as 
well as set up a dead band around the 
user's rest position. 

The hardware presently consists of a 
Z80 microprocessor, 64 K bytes of mem- 
ory, and an external disk-drive system. 
Once the program is loaded, the disk is 
disconnected and the user drives off. The 
software executive is written in BASIC, 
with a majority of the actual real-time 
program coded in machine language and 
as arithmetic function calls. The listing 
consumes 40 pages. 

The current construction phase will 
shrink the initial hardware and software 
configuration by one-third. A final design 
will capture the features on a single 
printed-circuit board. 

The approach taken in pursuit of the in- 
terface between the ultrasound sensors 
and the microprocessor is considerably 
different from the method described in 
Steve's article. Since the Polaroid kits 
were not available at the time of construc- 
tion, several new cameras were sacrificed 
to acquire the parts required. In addition, 
the computer interface was done not at 
the EDB level, but at the custom ultra- 
sound board level. To perform a ranging, 
the computer generates a transmit request 
pulse via a convenient parallel output bit. 
The output from the board is then inter- 
rogated to start a software timing loop 
that is terminated by the received echo 
signal. The number of times the loop is 
performed gives a fairly precise measure 
of the range. Dividing this value by an ap- 
propriate factor will yield the range in 
whatever units are required. In the course 
of the project, a resolution of about a 
quarter of an inch was obtained over 
distances ranging from 9 inches to 20 feet 
(depending on surface characteristics). 

Additional information about this on- 
going project can be obtained by writing 
me at the address below. 

David L Jaffe 

Palo Alto VA Medical Center 

Rehabilitative Engineering Research and 

Development Center 
3801 Miranda (153) 
Palo Alto CA 94304a 
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dBASE II vs. the BUge Pun^. 



by Hal Pawluk 

We all know that bilge pumps suck. 

And by now, weVe found out— the hard 
way— that a lot of software seems to work the 
same way. 

So I got pretty 
excited when I ran 
across dBASE II, an 
assembly-language rela- 
tional Database Man- 
agement System for 
CP/M. It works! And 
even a rank beginner 
like myself got it up 
and running the first 
time I sat down with it. 

If you're looking 
for software to deal with 
your data, too, here are 
some tips that will help: 

Tip #1: Database Management 
vs. File Handling: 

Any list or collection of data is, loosely, 
a data base, but most of those "data base man- 
agement'' articles in the buzzbooks are really about 
file handling programs for specific applications. 
A real Database Management System gives you 
data and program independence (no repro- 
gramming when data changes), eliminates data 
duplication and makes it easy to turn data into 
information. 

Tip #2: Assembly 
Language vs. BASIC: 

This one's easy: if you're setting up a 
DBMS, you're going to be doing a lot of sorting, 
and Basic sorts are s-l-o-w. Run a benchmark on 
a Basic system like S*-IV against a relational 
DBMS like dBASE II and you'll see what I mean. 
(But watch it: I've also seen one extremely slow 
assembly-language file management system.) 

Tip #3: Relational vs. Hierarchal 
81 Network DBMS. 

CODASYL-like hierarchal and network 
systems, around since the 1960's, are being 
phased out on the big machines so why get stuck 
with an old-fashioned system for your micro? A 
relational DBMS like dBASE II eliminates the pre- 
defined sets, pointers and complex data structures 
of a CODASYL-type DBMS. And you don't need 
to be a programmer to use it. 

circle 34 on Inquiry card. 




dBASE II vs. everything else. 

dBASE II really impressed me. 
Written in assembly language (with no 
need for a host lan- 
guage), it handles up to 
65,000 records (up to 32 
fields and 1000 bytes 
each), stores numeric 
data as packed strings 
so there are no round- 
off errors, has a super- 
fast multiple-key sort, 
and supports ISAM 
based on B"^ trees. 

You can use it 
interactively with 
English-like commands 
(DISPLAY 10 PROD- 
UCTS), or program it 
(so when you've set up the formats, your secretary 
can do the work). Its report generator and user- 
definable full screen operations mean that you can 
even use your existing forms. 

And if all this makes your mouth water, but 
you've already got all your data on a disk, that's 
okay: dBASE II reads your ASCII files and adds 
the data to its own database. 

Right now, I'm using dBASE II with my 
word processor for budgeting, scheduling and 
preparing reports for my clients. 

Next come job costing, time billing and 
accounting. 

An Unheard-of Money-Back 
Guarantee. 

dBASE II is the first software I've seen 
with a full money-back guarantee. 

To check it out, just send $700 (plus tax in 
California) to Ashton-Tate, 3600 Wilshire Blvd., 
Suite 1510, Los Angeles, C A 90010. (213) 666-4409. 
Test dBASE II doing your jobs on your computer 
for 30 days. If, for some strange reason, you don't 
want to keep it, send it back and they'll refund 
your money. 

No questions asked. 

They know you don't need your bilge 
pumped. 



Ashton^te 



©Ashton-Tate 1980 
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SuperSoft^s 

Gallery of CP/9f Masterworks 





DIAGNOSTICS I: A system diagnostic package. 
Tests: 

• Memory • CPU (8080/8085/Z80) • Terminal • Disk • Printer 
To our knowledge the CPU test is the first of its kind anywhere. Diagnostics 
I can help you find problems before they become serious. A good set of 
diagnostic routines are a must in any program library. Minimal re- 
quirements: 32K CP/M. Supplied with complete user manual: $75.00 Manual 
alone: $15.00 

DIAGNOSTICS II: The most comprehensive set of CP/M compatible 
system check-out programs ever assembled. Includes all of 
Diagnostics I, plus: 

• Every test is "submil"-able 

" A complete Spinwriter/Diablo/Qume test has been added 

(Serial Interface only) 
" Output may be logged to disk 
" Expanded memory test 

• Expanded terminal test 
" Expanded disk test 

Diagnostics II provides the next level in system maintenance. 
Requires: 32K CP/M 
Price: $100,00 Manual only: $15.00 



SYSTEM MAINTENANCE 



SUPER-M-LIST: A complete, easy to use mailing list program 
package. Allows for two names, two addresses, city, state, zip and 
a three digit code field for added flexibility. Super-M-List can sort 
on any field and produce mailing labels direct to printer or disk file 
for later printing or use by other programs. SuperM-List is the 
perfect companion to TFS. Handles 1981 Zip Codes! 
Requires: 48K CP/M 
Supplied with complete user manual: $75.00 manual alone: $10.00 

TFS-Text Formatting System: An extremely powerful formatter. 
More than 50 commands. Supports all major features including: 

• left & right margin justification • user defined macros 

• dynamic insertion from disk file • underlining and backspace 
TFS lets you make multiple copies of any text. For example: Per- 
sonalized form letters complete with name, address & other inser- 
tions from a disk file. Text is not limited to the size of RAM making 
TFS perfect for reports or any big job. Text is entered using CP/M 
standard editor or most any CP/M compatible editor. 
Requires: 24K CP/M 

Supplied with extensive user manual: $85.00 manual alone: $20.00 
Source to TFS in 8080 assembler (can be assembled using stan- 
dard CP/M assembler) plus user manual: $250.00. 




TEXT PROCESSING 
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SSS FORTRAN: The SSS FORTRAN compiler is fast, efficient, and complete 
(full 1966 ANSI standard with extensions). The RATFOR compiler compiles into 
FORTRAN allowing the user to write structured code while retaining the 
benefits of FORTRAN. The FORTRAN supports many advanced features not 
found in less complete implementations, including: complex arithmetic, 
character variables, and function^ Complete sequencial and random disk I/O 
are supported. SSS FORTRAN will compile up to 600 lines per minute! Recur 
sive subroutines with static variables are supported ROMable "COM' files 
may be generated. SSS RATFOR allows the use o( contemporary loop control 
and structured programming techniques. SSS RATFOR is similar to FORTRAN 
77 in that it supports such things as: 

• REPEAT...UNTIL • WHILE • IF.. .THEN. ..ELSE 
SSS RATFOR is supplied with sourcecode in FORTRAN and RATFOR. 
System Requirements & Prices: 

SSS FORTRAN requires a 32K CP/M system. 

SSS FORTRAN with RATFOR: $325.00 Documenlation alone 525 00 

SS FORTRAN alone: $250.00 

RATFOR alone: $100,00 

(RATFOR sold only with valid SSS FORTRAN license) 

STACKWORK'S FORTH: A full, extended Forth interpreter/compiler produces 
COMPACT, ROMABLE code. As fast as compiled FORTRAN, as easy to use as in- 
teractive BASIC. 
SELF COMPILING: Includes every line of source code necessary to recompile 

itself. 
EXTENSIBLE: Add functions at will. 
Z80 or 8080 ASSEMBLER included. 
Single license, OEM licensing available. 
Please specify CPU type: Z80 or 8080 
Supplied with extensive user manual and tutorial: $175.00 
Documentation alone: $25.00 

'TINY' PASCAL II: We still call it 'Tiny' but it's bigger and better than ever! This is 
the famous Chung-Yuen 'Tiny' Pascal with more features added. Features include: 

• recursive procedures/functions • integer arithmetic • CASE 

• FOR (loop) • sequential disk I/O • 1 dimensional arrays 

• IF...THEN...ELSE • WHILE • PEAK & POKE 

• READ & WRITE • REPEAT.. .UNTIL • more 

'Tiny' Pascal is fast. Programs execute up to ten times faster than similar BASIC 
programs. SOURCE TOO! We still distribute source, in 'Tiny' Pascal, on each 
discette sold. You can even recompile the compiler, add features or just gain in- 
sight into compiler construction. 

Requires: 36K CP/M. Supplied with complete user manual and source on discette: 
$85.00. Manual alone: $10.00 
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PROGRAMMING LANGUAGES 
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UTILITIES I: A collection of programs that you will find useful and 

maybe even necessary in your daily work (we did!). 

Includes: 

GREP: Searches files for a specified string 

SORT: In core sort of variable length records 

CMP: Compare two files for equality 

PRINT: Formatted listings to printer 

PG: Lists files to CRT a page at a time 

. . . plus more . . . 
Requires: 24K CP/M 
Supplied with manual on discette: $60.00 

UTILITIES II: Many new programs not available elsewhere. Includes these 
"file" utilities: 

DIFF: Source comparitor 

PR; Powerful multicolumn output formatter 

DC: Desk calculator 

Substitute strings in files 

. . . plus more . . . 
Requires; 24K CP/M $60.00 
Supplied with manual on discette 



NOW!! 

All 

Products 
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TERM: A complete intercommunications package for linking your com- 
puter to other computers. Link either to other CP/M computers or to large 
timesharing systems. TERM is comparable to other systems but costs 
less, delivers more and source is provided on discette! With TERM you 
can send and receive ASCII and Hex files (COM too, with included conver- 
tion program) with any other real time communication between users on 
separate systems as well as acting as timesharing terminal. 

• Engage/disengage printer • error checking and auto retry 

• terminal mode for timesharing between systems 

• conversational mode • send files • receive files 
Requires: 32K CP/M 

Supplied with user manual and 8080 source code: $150.00 
Manual alone; $15.00 



INTERCOMPUTER COMMUNICATIONS 




UTILITIES 






ANALIZA: An amazingly accurate 
simulation of a session with a 
psychiatrist. Better than the famous 
"ELIZA" program. Enlightening as 
well as fun. An excellent example of 
Artificial Intelligence. 
Requires: 48K CP/M. CBASIC2 
Cost: $35.00 
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Z8000CROSSASSEMBLER:Supports: 
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full Z8000 syntax, segmented and 






unsegmented mode, full 32-bit 






arithmetic, hex output, listing output, 
"downloader". 
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Requires: 56K CP/M $500.00 
1 year maintenance $300.00 
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manual alone $ 50.00 
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ENCODE/DECODE: A complete software security system for CP/M, 
Encode/Decode is a sophisticated coding program package which trans- 
forms data stored on disk into coded text which is completely unrecog- 
nizable. Encode/Decode supports multiple security levels and passwords. 
A user defined combination (One billion possible) is used to code and 
decode a file. Uses are unlimited. Below are a few examples: 

• databases • payroll files • programs • tax records 

Encode/Decode is available in two versions: 

Encode/Decode I provides a level of security suitable for normal use. 
Encode/Decode II provides enhanced security for the most demanding 
needs. 
Encode/Decode i: $50.00 Encode/Decode II: $100.00 manual alone; $15 00 



SOFTWARESECURITY 



ViSA 



On line "Help" system provided with every program package. 



SuperSoft 

First in Software Technology 



CP/M REGISTERED TRADEMARK DIGITAL RESEARCH 



CP/M Formats: 8" soft sectored, 5*' Northstar, 5" Micropo- 
lis Mod II, Vector MZ, Superbrain DD/QD 
^^ All Orders and General Information: 

SUPERSOFT ASSOCIATES 

P.O. BOX 1628 

CHAMPAIGN, IL ^1820 

(217)359-2112 

Technical Hot Line: (217) 359-2691 

(answered only when technician Is available) 

Far East Distribution: 

ASR International 

3-15-8. NISHl-SHIMBASHl. MINATO-KU. TOKYO j ""OS JAPAN 

(03)437-5471 



SuperSoft^ Mastei*pieee 
of the Month 




stack Work's 




A full, extended FORTH interpreter/compiler produces 
COMPACT. ROMABLE code. As fast as compiled FORTRAN, 
as easy to use as interactive BASIC. 

SELF COMPILING 

Includes every line of source code necessary to recompile 
itself. 



EXTENSIBLE 

Add functions at will. 



CP/M* COMPATIBLE 



Z80 & 8080 ASSEMBLERS included 

Single license 

Supplied with extensive user manual and tutorial 

$175.00 

Documentation alone: $25.00 

Please specify CPU type. 

Z80or8080 

OEMs, we have a deal for you! 

CP/M Formats: 

8" soft sectored, 5" Northstar, 
5" Micropolis Mod II. Vector MC. 
Superbrain DD/OD 



All Orders and General Information: 

SUPERSOFT ASSOCIATES 

RO. BOX 1628 

CHAMPAIGN JL 61820 

(217)359-2112 

Technical Hot Line: (217) 359-2691 

(answered only when technician is available) 









SuperSoft 

First in Software Technology 



*CP/M registered trademark Digital Research 

StackWork s FORTH is the copyright of 
StackWork s. 321 E Kirkwood 
Bloomington. Indiana 47401 
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KILL 
SURGES 
LIKE 
LIGHTNING! 



AC power line surges are destructive, can cost you 
money, and can't be prevented. But you can stop 
them from reaching your sensitive electronic equip- 
ment with a Surge Sentry. 

Surge Sentry acts in picoseconds to dissipate up 
to a 1,000,000 W, 100/Lt second surge. Triggers at 
10% above nominal peak voltage. Works in parallel 
with the power line. Is easy to install for immediate 
protection. No complicated wiring or special tools 
required. 

Several different modelstochoosefrom, including 
an OEM version. Call or write today for a free brochure. 




SURGG 

seniiRV 

It'll clean up your AC 




HJRKS 



lENTERPMUSESy INC 

643 South 6th Street, San Jose, CA 95112 
(408) 288-5565 



DEALER INQUIRIES INVITED 
276 May 1981 © BYTE Publications Inc Circle 345 on inquiry card. 



Technical Forunii 



Text continued from page 228: 

My application required that I code the 10 decimal 
digits (0 thru 9). I borrowed the 7-bit-per-digit bar code 
used in the UPC (Universal Product Code) to represent 
those digits. [Note that UPC bar codes, as shown in 
figure 1, have a different appearance from PAPER- 
BYTE® and other bar-code formats.... GW] Each of the 
identifiers that is generated consists of 6 digits, thereby 
allowing the printer to operate close to the left margin. 
This was a distinct advantage for my application. The 
dot-backspacing feature of the printer reduces the dot- 
position counter by the amount the user specifies, returns 
the carriage to the left margin, and then back to the new 
position indicated by the pointer. Because of this method 
of printing, the time required to print a line increases 
disproportionately with its length. Thus, short lines are 
desirable. 

The following procedure was used to generate bar 
codes with the Centronics 737: 



• Set the proportional-spacing mode on the printer by 
issuing the command: 

LPRINT CHR$(27); CHR$(17); 

This can be done either in, or before running the pro- 
gram, but I suggest doing it in the program to avoid prob- 
lems that arise in the monospacing mode. 
•Read the character codes into a binary array. 

• Use the INKEY$ function to enter a character to be 
printed in bar code. Use the entered value to retrieve the 
binary code for the character from the array. The Is and 
Os are values of the variable J, and are used as follows in 
the LPRINT statement: 

LPRINT CHR$(92 * J + 32); 

If J = l, then CHR$(124) causes a bar to be printed. If 
J = 0, then CHR$(32) results in a blank space. 

• Backspace to the dot position immediately following 
the one just printed, by issuing the following printer com- 
mand: 

LPRINT CHR$(08); CHR$(4); 

In my application, I placed equivalent Arabic numerals 



llllllllllll 

800218 
llllllllllll 

824009 

Figure 1: Bar codes generated by a Centronics 737 dot-matrix 
printer and a TRS-80 computer, using the program in listing 1. 
The program also prints the equivalent Arabic numerals under 
the code. 
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Hi-Q' Printers 



TROM $369.00 to $580.00 

• One for every need 

• 4 models (DIP-81 , 82, 84, 85) & many features to choose from 

• Friction, Tractor, or both; Sheet, Roll or Fan Fold Paper 

• Standard, enhanced, double or Graphic Printing 

• Disposable print head rated 100 million characters 

• 100 CPS bidirectional printing, 60-150 Ipm with short-line cancelling 

• 80, 800, or2K FIFO buffer 

• X-on X-off, or RS232C to 9600 baud and/or parallel 

• Reliability 100% continuous duty cycle 



DISTRIBUTOR 
INQUIRIES INVITED 
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^ D I P , j n C • 745 Atlantic Avenue • Boston, MA 02111 • (617) 482-4214 * High-Quotient of performance to cost. 

*OEM quantity 500 
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Using new tools 
for learning 

A prominent MIT educator challenges the 
conventional approach to computer-assisted 
learning — one in which computers program 
children — and demonstrates how children 
should program the computers, mastering 
through personal experience the "powerful 
ideas" that open the doors of mathematics 
and science. "A revolutionary book... 
required reading for anyone with an 
interest in computers, children, 
education, or the future." 

— 80 Microcomputing 

"Changes the learning experience from 
a matter of discipline into one of discov- 
ery and excitement." 

—Marvin Minsky, MIT 

MINDSTORMS 

8hlL(lFEN,80MPlTEF8,AN(l 
PCWEfiFlL IQEAS 

SEYMOUR PAPERT 

Illustrated, $12.95 

From the publishers o f... 

GODEL, ESCHER, BACH 

an Eternal Golden Braid 

Douglas R. Hofstadter. The Pulitzer 
Prize- winning bestseller. 
Illustrated, $20.50 

ARTIFICIAL INTELLIGENCE 
AND NATURAL MAN 

Margaret Baden. This classic analysis of 
the processes of computer problem-solving 
is "accurate, articulate, common-sensical, 
and entertaining." 

— Robert P. Abelson, Yale University 
Illustrated, $8.95 paperback 

THE SYSTEMS APPROACH 
AND ITS ENEMIES 

C. West Churchman 

$14.95 

BASIC BOOKS, INC. 

10 East 53rd Street, New York, NY 10022 
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Listing 1: Bar-code generator. The program, written for the 
Radio Shack TR5-80 with Level II BASIC, generates bar codes 
for the decimal digits thru 9 on a Centronics 737 printer. 

in DIM F:(in,7> 

3 ' LOAD THE BINARY ARF^AY 

50 FnRi=riT09:F0Rj=iT(:)7:READF:(i,j) :nextj:nexti 

60 ' 

70 ' SET THE PROPORTIONAL SPACING MODE ON THE PRINTER 

BO ' 

90 LPRINTCHR^t(Z7);CHR$(17) ; 

1. ' 

110 ' EiiEGIN SIX-DIGIT INPUT LOOP 

120 ' 

i:3 F0RN::-rm6 

l^tO ' 

150 ' STROBE KEYBOARD FOR AN INPUT DIGIT 

160 ' 

170 Y$=INKEY$:iFY$=""THEN170 ELSEI=VAL ( Y$ ) : A$ ( N ) =Y$ 

180 ' 

190 ' RETRIEUE BINARY CODE FOR THE DIGIT AND PRINT 

200 ' THE BAR CODE REPRESENTATION FOR IT. 

210 ' 

220 FOR K=1T07:J=B(I,K) 

230 LPRINTCHR$(92)Kj + 32) JCHR$(08) ;CHR$(^) ; ;NEXTK:NEXTN 

2^10 ' 

250 ' PRINT THE ARABIC NUMERALS 

260 ' 

270 LPRINT" ":F0RN=1T06:LPRINTA*(N) ; :nextn 

280 ' 

290 ' EiilNARY CODE FOR DIGITS 0-9 

3 ' 

310 DATA 0,0,0,1,1,0,1 

320 DATA 0,0,1,1,0,0,1 

330 DATA 0,0,1,0,0,1,1 

3^0 DATA 0,1,1,1,1,0,1 

350 DATA 0,1,0,0,0,1,1 

360 DATA 0,1,1,0,0,0,1 

370 DATA 0,1,0,1,1,1,1 

380 DATA 0,1,1,1,0,1,1 

390 DATA 0,1,1,0,1,1,1 

''^00 DATA 0,0,0,1,0,1,1 

^10 END 



after the 6-digit bar code to allow a quick check of the 
coded identifier. An example of bar codes generated with 
the Centronics 737 appears in figure 1. 

The program in listing 1 was written for the Radio 
Shack TRS-80 using Level II BASIC. This is only a sam- 
ple program that can be modified to suit your taste, but it 
demonstrates how you can generate bar codes on a low- 
cost printer. ■ 
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Chess 
Challenger Upgrade 

Fidelity Electronics Ltd has 
announced a free upgrading 
service for certain units of its 
Chess Challenger Electronic 
Game, Model CCX. The ser- 
vice is available only for units 
with serial numbers from 
150871 to 174517. 

If you have a unit with a 
serial number in this range. 



send a postcard with your 
name, address, and the serial 
number of your Chess Chal- 
lenger to: 

Fidelity Electronics Ltd 
Customer Service Dept 
8800 NW 36th St 
Miami FL 33178. 

You will receive notification 
if the unit requires the up- 
grading modification. ■ 
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STATE OF THE ART 
MEMORY SYSTEMS 




512KB SINGLE BOARD MULTIBUS® MEMORY 

State of the Art Multibus Memory Design. 
First to Offer 512KB on One Board. 

The CI-8086 module is compatible with both 8 or 1 6 bit Multibus Systems. 

PARITY — The CI-8086 generates and checks even parity with selectable 
interrupt on parity error. 

FAST ACCESS AND CYCLE TIME — Data access is 270NSECand cycle 
time is 375 NSEC. 

16 MEGA BYTE ADDRESSING — The memory is addressable In 16K 
increments up to 16 mega bytes. 

LOW POWER CONSUMPTION — Total power consumption is under 8 
watts. 



SINGLE QTY. PRICE: 



128Kx9 $1350. 



512Kx9 $2995. 




'tiirpw 



H|f|f f I ni|f H 



256KB LSI 11/23® SINGLE DUAL WIDTH BOARD 

The First and Only 256KB Memory on a Single Dual Board. 

4 MEGABYTE ADDRESS FIELD — Most memories available for the DEC 
PGP 1 1 /23 are only addressable to 256K bytes (18 address lines). The 
CI-1 1 23 is addressable to 4 mega bytes (22 address lines) so there is no 
need to worry about obsolescence. 

FAST ACCESS AND CYCLE TIME — With an access time of 240 NSEC 
and cycle time of 400 NSEC one is insured the bestthroughputon the PGP 
1 1 /23 system. 

PARITY — The CI-1 123 generates and checks parity for each byte of 
memory. Totally GEC compatible. 

BATTERY BACKUP POWER CONSUMPTION — Power requirement for 
the module Is only 1.2 AMP from the 5 volt supply. The CI-1 123 is easily 
configured for battery back-up mode of operation requiring only 300MA 
from a single 5 V back-up supply for 256KB memory in the down state. 



SINGLE QTY. PRICE: 



32Kx 18 $575. 



128Kx18 $1925. 
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64K X 9 EXORCISER® I SINGLE BOARD MEMORY 

For Exorciser \, Exorciser II and Rockwell System 65. 

FAST ACCESS AND CYCLE TIME — Gata access time is 225 NSEC and 
cycle time is 400 NSEC, allowing theunit to work as a static RAM at clock 
rates in excess of 1 .5 mega hertz. For 2 mega hertz operation the board can 
be easily configured to utilize a cycle stealing refresh operation. 

ADDRESSING — On-board memory select is available in 4K increments 
up to 64K words of memory on either the VUA or VXA control inputs. 

PARITY — On board even parity with output jumper select to the system 
bus as a parity error or non-maskable interrupt. 

Complete board power consumption is under 7 watts. 

SINGLE QTY. PRICE: 



64K X 9 $575. 



Tasted and bumad in. Full yaar warranty. 



DOHTASK WHY WE CHARGE SO UTTIE, ASK WHY THEY CHARGE SO MUCH. 

M^ Chrislin Industries, Inc. 

^90y 31352 Via Colinas • Westlake Village, CA 91362 • 213-991-2254 



Multibus ii ■ tradiiMrit o« thi httl Corp. IS) II ii i tradtmartt of Difital Equiprntnt Corp. EXORcittr ii ■ trMtomafi of Motorola 
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r RS232 modem within r^ 
of the smalt computer user,»the 
same modem selected by IBM, 
GE, RCA, and ADP. The price? 
Under $200! 

WeVe designed this compact 
modem with exclusive triple-seal 
acoustic cups, crystal controlled 
oscillator, and built-in 
diagnostics and indicators. It's 
packaged inside an attractive in- 
jection molded case,.and we 
stand behind the STAR with a 
two year warranty! 

STAR models are available 
that interface directly with RS232 
machines such as APPLE, 
ATARI, and NORTH STAR or 
IEEE 488 machines such as the 
PET, and that operate with either 
U.S. or European frequencies. 




Using Interrupts 

on the 
Apple II System 



George M White 

Computer Science Department 

University of Ottawa 

Ottawa, Ontario KIN 6N5 Canada 



The designers of the Apple II per- 
sonal computer made a judicious 
choice of software /hardware trade- 
offs. The most important software 



A surprising feature of 
the Apple ll's system 

software is that it 
makes little use of the 
6502 interrupt system. 

systems are stored in ROM (read- 
only memory) at high addresses 
where they are, for the most part, out 
of sight. Since the monitor, BASIC 
interpreter, and miniassembler are 
stored in ROM, they cannot be 
destroyed by user programs running 
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out of control, nor can they be altered 
to produce strange results. 

A surprising feature of the Apple 
IFs system software is that it makes 
little use of the interrupt system of the 
6502 microprocessor. However, the 
creators of the monitor have correctly 
assumed that some users might want 
to make use of interrupts, so they 
have provided several facilities to aid 
the user in doing so. The hardware 
and software facilities permit the user 
to write interrupt-service routines 
and to wire up interrupt generators 
that easily fit into one or more of the 
eight I/O (input/output) card slots, 
conveniently located under the 
Apple's removable plastic cover. 

Interrupt-Service Software 

Let's compare interrupt-service 
routines to program subroutines. In 
the BASIC language, subroutines are 
called at a known location within a 
program by a GOSUB statement. The 
subroutine is not executed (or 
shouldn't be) until the GOSUB state- 
ment is encountered during the course 



280 May 1981 © BYTE Publications Inc 



'treasons 



I 



BASF FtexyDtek 



More than four decades of experi- 
ence in magnetic media- BASF 
invented magnetic recording 
tape, the forerurmer of today's 
wide range of magnetic media, 
back in 1934, and was the first 
independent manufacturer of 
IBM-compatible floppy disks. 



Tough Tyvek sleeve -no paper 
dust, no static electricity 



Special self-cleaning jacket and 
liner help eliminate data errors 
and media wear and tear. 




BASF BASF FlexyDisk 



Center hole diameter punched to 
more accurate standards than 
industry specifications, for top 
performance. 



Cross-linked oxide coating- for 
low head wear and long trouble- 
free media life. 



■^ Total capability^ one of two man- 
ufacturers in the world that 
makes both 8" and 5.25" models, 
has tape and disk experience, and 
manufactures floppy disk drives. 



Bi-axially oriented polyester 
substrate -for uniform and reli- 
able performance year after year. 



Double lubrication -lubricants 
both in the formula and on the 
disk surface, to minimize media 
wear due to head friction. 



.,%^*::-;nfe' 



Packaging to suit your 
requirements - standard flip-top 
box , Kassette 10® storage case, 
or bulk pack. 



100% certification -every single 
disk is tested at thresholds 2-3 
times higher than system require- 
ments, to be 100% error-free. 



For the name of your nearest 
supplier, write BASF Systems, 
Crosby Drive, Bedford, 
MA 01730, or call 617-271-4030. 




BASF 



Floppy Disks Mag Cards Cassettes Computer Tapes Disk Packs Computer Peripherals 
Circle 44 on Inquiry card. 
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ELLGUARD 



Spelling Checker 
for Professionals. 

SPELLGUARD eliminates 
spelling and typographical 
errors In documents pre- 
pared with CP/M^ or CDOS^ 
word processors. 

SPELLGUARD Is a 
unique program that leads 
the microcomputing indus- 
try in its efficiency ease of 
use, and reliability. 

FAST 

• Proofreads 20 pages In under 
one minute.* 

POWERFUL 

• 20,000 word dictionary, ex- 
pandable with single keystroke. 

• Properly handles hyphens and 
apostrophes. 

• Allows multiple, technical 
dictionaries. 

RELIABLE 

• Over 500 shipped by March 
1981. 

• 30-day money-back limited 
warranty. 

• Industry leading Softguard 
feature ensures diskette copy of 
program Is undamaged. 

EASY TO USE 



• On-line help feature. 

• Misspelled words marked 
In text for easy, In-context 
correction. 

• Examples of all functions In 
120 page manual. 

COST EFFECTIVE 



• SPELLGUARD'S unique speed 
and accuracy easily recovers the 
suggested S295 price. 

'^Tlme estimates based on double density 
8 " diskettes and 4Mhz system. 

Trademarks: ^Digital Research, ^Cromemco 

Contact your local dealer or write 
ISA for a SPELLGUARD brochure. 



The fast, accurate 
proofreader. 

INNOVATIVE SOFTWARE APPLICATIONS 

P.O. Box 2797, Menio Park, CA 94025 
(415)326-0805 



of the program. Subroutines are 
usually written to perform a specific 
action such as altering values of vari- 
ables, I/O operations, etc. 

Interrupt routines, on the other 
hand, are called at a specific point in 
time. An interrupt signal arrives, and 
the interrupt-service routine is called. 
There is no warning. The signal can 
arrive at any time, and the program 
being executed can be interrupted at 
any point. 

The interrupt routine is a program 
like any other program. It can do 
everything an ordinary program can 
do, such as calculate numbers, ma- 
nipulate strings, ring bells, or print 
messages on the console. Usually, the 
interrupt system found on micropro- 
cessors is used to control a computer 
peripheral device or to monitor and 
control external machinery. 

The interrupt system can con- 
tinuously watch the temperature of a 
furnace, the condition of a fire or 
burglar alarm, or the time of day. 
When something unusual happens, 
when the temperature goes too high 
or a burglar alarm sounds, the inter- 
rupt system alerts the computer to 
respond to the unusual condition and 
perform necessary actions. 

However, the writing of such a 
program is a demanding task. The 
programmer must be aware of five 
aspects of interrupts that involve 
both the hardware and software of 
the system. 

Necessary Conditions 

1. There must be an external de- 
vice capable of sending an interrupt 
signal to the computer. 

The smaller systems used by novice 
BASIC programmers usually do not 
contain devices capable of generating 
interrupts. Even if they did, the 
BASIC language system available is 
not able to handle them directly, 
because most versions of BASIC do 
not recognize that interrupts exist. 

The external device that sends the 
interrupt can be anything external to 
the processor and memory; it does 
not have to be physically located out- 
side the computer box itself. Some 
common devices used as sources of 
interrupts are real-time clocks, ter- 
minals, and other computers. This list 



is not exhaustive. Anything capable 
of generating an electrical signal — 
automobile, household appliance, or 
burglar alarm — can be used as a 
source of interrupts. 

2. The processor must be capable 
of receiving and acting upon the in- 
terrupt signal. 

This implies not only that the 
signal must be wired into the comput- 
er with all its voltages having the cor- 
rect values, but also that the pro- 
cessor must be set up to respond to 
the signal. We shall see later that the 
6502 microprocessor can actually ig- 
nore some kinds of interrupts if the 
programmer has told it to ignore 
them. 



Anything capable of 
generating an electrical 

signal— automobile, 

household appliance, or 

burglar alarm— can be 

used as a source of 

interrupts. 



3. The processor must be able to 
tell which of several possible devices 
generated the interrupt. 

If there is only one interrupt- 
generating device wired into the sys- 
tem, there won't be any problem 
identifying the source of the interrupt 
when it arrives. But if there are 
several interrupt sources — all trying 
to get the attention of the proces- 
sor — the computer must have some 
way of telling which interrupt source 
is responsible for sending the signal, 
so it can take appropriate action. 

4. The processor must respond to 
the interrupt by doing something. 

When an interrupt signal arrives 
and is accepted by the computer, the 
program must perform an appropri- 
ate action (ie: "service" the interrupt). 
In some cases, this action is very sim- 
ple, such as printing a character on a 
terminal. In other cases, the system 
may have to do something much 
more complicated, like placing a 
telephone call, sounding an alarm, or 
aborting the program it was ex- 
ecuting. 
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Energy Management 
Security Systems 4 



Control and monitoring of 
home and office made easy. 



Now any computer with on "" ««hh — \ 

RS-232 port, or any APPLE II, 

can communicate directly with the real world using our ever expanding line of 
carrier communications interfaces. Using the AC powerline for data eliminates 
running long wires to remote locations. 

The SRIO (Serial Remote I/O interface) 
Operates up to 256 BSR System X-10 compatible control modules. 
Contains a real time clock and calendar with battery backup. Carrier 
receiver allows monitoring of remote input modules and receiving messages 
from the BSR command console or from other computers. 

The ARIO (Apple Remote I/O interface) 

Provides Apple II users the additional benefit of 
background operation. On board software includes 
a scheduler program. 

TRADEMARKS— APPLE II: Apple Computer, Inc., System X-10: BSR Ltd. 

The Remote Input Modules which connect to temperature, security and other 
sensors will be announced soon. Also additional types of remote I/O modules 
are in development. 

ORDER NOW! Orders received in May get a certificate for $10.00 off the price of 
your first remote input module. 

PRICES: SRIO $250 Quantity discounts available. 
SRIO less clock $200 Add $5 per order for ship/hand. 
ARIO $185 MN residents add 4% sales tax. 

Circle the reader service number for our new catalog. 

Intelligent Control Systems, Inc. 

P.O. Box 14571 Minneapolis, MN 55414 (612)699-4342 

We are in controL 
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A MICROPROCESSOR 
TRAINING SYSTEM FOR: 

EDUCATION 
INDUSTRY 
BUSINESS 



AND MORE! 



THE 

Omnibyte 

llainerl 

MC6800/6809 BASED 



• On Board RAM/ROM 

• Hex Key Pad & 
Function Keys 

• 8 Character Display 

• Serial/Parallel Interface 

• KC Standard Cassette 
Interface 

•TBUG.M Monitor 

• Comprehensive 
Teaching 
Documentation 

AND MUCH MORE... 

THE OMNIBYTE TRAINER 
IS DESIGNED TO LEAD 
YOU FROM BASICS TO A 
FULL UNDERSTANDING 
OF MICROPROCESSORS! 



Expands into a full 
development system; 
or stand alone in a 
variety of applications 

(312)231-6880 

245 W. ROOSEVELT RD. 

BLD. 1-5 

WEST CHICAGO. IL 60185 

Omnibyte 
Corporation 




6502 
MICROPROCESSOR 



NMI 6 



+ 5V 



PIN 29 FROM EACH 
APPLE PERIPHERAL SLOT 



>3.3K 



SLOTO 



SLOTl 



SLOT 2 



SLOT 7 



Figure 1: The 6502 NMI signal and the Apple II peripheral slots. The NMI signal is 
connected to pin 29 of each of the slots and is held high by the pull-up resistor shown. 
An interrupt is generated if the peripheral card in any of the slots presents a low im- 
pedance to ground to its pin 29. 



5. After the service has been per- 
formed, the processor usually must 
return to the interrupted program and 
continue from the point of interrup- 
tion. 



When an Interrupt 
signal arrives and Is 
accepted by the com- 
puter, the program 

must perform an 
appropriate action. 



Usually (but not always), the inter- 
rupt has interfered with the execution 
of a program. After the interrupt has 
been successfully serviced, control 
should return to the interrupted pro- 
gram or process at the point of inter- 
ruption without modifying the pro- 
cess in any way. Sometimes this pro- 
gram is nothing other than an endless 
loop waiting for interrupts to arrive. 

Nonmaskable Interrupts 

The Apple II has two separate in- 
terrupt lines entering its 6502 pro- 
cessor. They work somewhat dif- 
ferently. 

Pin number 6 on the 6502 package 
is an active-low signal inp ut ca lled the 
nonmaskable interrupt, NMI. It is 
connected through the printed-circuit 
board to a pull-up resistor and to pin 
29 in each of the eight I/O slots 
shown in figure 1. 



If none of the circuit cards in the 
slots has anything attached to its pin 
29, the potential at the NMI input 
observed by the 6502 is always held 
high by the pull-up resistor. This is 
the normal mode of operation. If a 
low impedance to ground is presented 
to pin 29 by any of the slots, the 
NMI line goes low, causing an inter- 
rupt condition to be generated in the 
6502. This is the definition of the non- 
maskable interrupt. This interrupt 
can be better understood by examin- 
ing each of the five aspects presented 
earlier. 

1. Any external device can generate 
an interrupt by presenting a ground 
(or low impedance to ground) poten- 
tial to pin 29 in any of the I/O slots. 
Thus, the Apple II can have eight dif- 
ferent interrupt sources, and they all 
may decide to interrupt at once. 

2. The NMI signal is always recog- 
nized by the 6502 microprocessor, 
because it is nonmaskable. (Maskable 
interrupts will be discussed shortly.) 

3. If there is only one device capa- 
ble of sending the NMI signal, there 
is no question which device sent it. 
But if there are two or more interrupt- 
ing devices, a problem arises. The 
6502 microprocessor has only a single 
NMI input line, and every 
NMI signal goes there. In the Apple 
II, the processor can differentiate 
among several possible sources by 
polling the devices. 

Polling is done by asking each de- 
vice if it sent the interrupt signal or 
not. A program directs the computer 
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A^^ ^M ^^ Licenced by Sinclair Research Ltd. ^_ 

Microcomputer 

for everyone at 
a Micro Price 






The IMicrofkel 



The unique 

and valuable 

components of the MicroAce 

The MicroAce is not just another personal 
computer. Quite apart from its exceptionally low 
price, the MicroAce has two uniquely advanced 
components: the powerful BASIC interpreter, and 
the simple teach yourself BASIC manual. 

The unique versatile BASIC interpreter offers 
remarkable programming advantages: 

• Unique 'one-touch' key word entry: the 
MicroAce eliminates a great deal of 
tiresome typing. Key words (RUN, PRINT, 
LIST, etc.) have their own single-key entry. 

• Unique syntax check. Only lines with correct 
syntax are accepted into programs. A cursor 
identifies errors immediately. This prevents 
entry of long and complicated programs with 
faults only discovered when you try to run 
them. 

• Excellent string-handling capability - takes up 
to 26 string variables of any length. All strings 
can undergo all relational tests (e.g. 
comparison). The MicroAce also has string 
input - to request a line of text when 
necessary. Strings do not need to be 
dimensioned, 

• Up to 26 single dimension arrays. 

• FOR/NEXT loops nested up 26. 

• Variable names of any length. 

• BASIC language also handles full Boolean 
arithmetic, conditional expressions, etc. 

• Exceptionally powerful edit facilities, allows 
modification of existing program lines. 

• Randomise function, useful for games and 
secret codes, as well as more serious 
applications 

• Timer under program control. 




PEEK and POKE enable entry of machine code 
instructions. USR causes jump to a user's 
machine language sub-routine. 

• High-resolution graphics with 22 standard 
graphic symbols. 

• All characters printable in reverse under 
program control. 

• Lines of unlimited length. 

'Excellent value' indeed! 

For just $149.00 (including handling charge) you 
get everything you need to build a personal 
computer at home... PCB. with IC sockets for all 
ICs; case; leads for direct connection to a cassette 
recorder and television (black and white or color); 
everything! 

Yet the MicroAce really is a complete, powerful, 
full-facility computer, matching or surpassing other 
personal computers at several times the price. 

The MicroAce is programmed in BASIC, and you 
can use it to do quite literally anything, from playing 
chess to managing a business. 

The MicroAce is pleasantly straightforward to 
assemble, using a fine-tipped soldering iron. It 
immediately proves what a good job you've done: 
connect it to your TV ... link it to the mains adaptor 
... and you're ready to go. 

Fewer chips, compact design, 
volume production-more power 
per Dollar! 

The MicroAce owes its remarkable low price to its 
remarkable design: the whole system is packed on 
to fewer, newer, more powerful and advanced LSI 
chips, A single SUPER ROM, for instance, contains 
the BASIC interpreter, the character set. operating 
system, and monitor. And the MicroAce IK byte 



- a new generation of 
miniature computers 

A COMPLETE COMPUTER 
for $149.00 for 1K Kit 

Post and Packing FREE 

(Add 6% Tax for Shipments inside California) 

RAM (expandable to 2K on board) is roughly 
equivalent to 4K bytes in a conventional computer 
- typically storing 100 lines of BASIC. (Keywords 
occupy only a single byte.} 

The display shows 32 characters by 24 lines. 

And Benchmark tests show that the MicroAce is 
faster than all other personal computers. 

No other personal computer offers this unique 
combination of high capability and low price. 

The MicroAce teach-yourself 
BASIC manual. 

If the features of the BASIC interpreter mean 
little to you-don't worry. They're all explained in the 
specially-written book free with every kit! The book 
makes learning easy, exciting and enjoyable, and 
represents a complete course in BASIC 
programming-from first principles to complex 
programs. (Available separately-purchase price 
refunded if you buy a MicroAce later.) 
A hardware manual is also included with every kit. 

The MicroAce Kit: 

$149.00 with IK COMPLETE 

$169.00 with 2K 

Demand for the MicroAce is very high: use the 
coupon to order today for the earliest possible 
delivery. All orders will be despatched in strict 
rotation. If you are unsuccessful in constructing 
your kit. we will repair it for a fee of $20.00, post and 
packing FREE. Of course, you may return your 
MicroAce as received within 14 days for a full 
refund. We want you to be satisfied beyond all 
doubt - and we have no doubt that you will be. 



Z80 A microprocessor 
chip, widely recognised 
as the best ever made. 



Sockets for 
TV, cassette 
recorder, 

power 
supply. 

SUPER 

ROM. 




Your MicroAce kit 
contains... 

• Printed circuit board, with 
IC sockets for all ICs. 

• Complete components set, 
including all ICs-all 
manufactured by selected 
world-leading suppliers. 
New rugged keyboard, 
touch-sensitive, wipe-clean. 
Ready-moulded case. 
Leads and plugs for 
connection to domestic TV 
and cassette recorder. 
(Programs can be SAVEd 
and LOADed on to a 
portable cassette recorder.) 
Mains adaptor of 600 mA 
at 9VDC nominal 
unregulated. 
FREE course in BASIC 
programming and user 
manual. 



JOIN THE REVOLUTION - DON'T GET LEFT 
BEHIND - ORDER YOUR MICROACE NOW!! 



I Send Check, Money Order or quote your Credit Card No. to: I 

' MinrnAnn 1^^4fl Fact fri'innf^r «;antp Ana rpjifnrnia 7in Cnrif^ P97nR ■ 



Send Check, Money Order or quote your Credit Card No. to: 
MicroAce 1348 East Edinger. Santa Ana, California, Zip Code 92705. 
or phone (714) 547 2526 quoting your Credit Card Number. 



Quantity 



Description 



Unit Price 



TOTAL 





MicroAce Kit IK 


$149.00 






MicroAce Kit 2K 


$169.00 






Manual 


$10.00 






IK Upgrade Kit 


$29.00 




Shipmen 
add 6% 


ts inside California 
TAX 


TOTAL 





Amex. 
Diners 
Check 

Money Order 
Master Charge 
Visa 



Card No.. 



Exp. Date- 



City. 



.State. 



-Zip- 
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CALCULATOR 

MODULE 

SELECTOR 

for 

Texas Instruments 

INCORPORATED 



\ »*^^ 






• Plugs into any TI 59 or 58 
calculator through the 
module port. 

• Holds four Solid State 
Software™ libraries and 
eliminates the need to turn off 
the calculator and physically 
change modules. 

• Modules are selected with a five 
position rotary switch. 

• Designed to fit in the battery 
compartment of the PC 100 
printer butcan also be used with 
the calculator on a stand alone 
basis. 

• Completely portable, requiring 
no external power supply or 
batteries. 



($119.95; 




';i;ii^ 705 North Bowser''^***-*^ 
Richardson, Texas 75080 
(214) 238-1815 



to examine the status of each device 
which might have sent the interrupt. 
The details of this depend greatly on 
the way the devices are wired up, but 
in principle some of the 50 lines in the 
I/O slots can be used by the device to 
present logical flags or form data buf- 
fers. Examination of these signal lines 
by the program can then determine 
whether the device in question sent 
the NMI or not. 

Daisy-chain inhibition of interrupts 
can be provided for in hardware by 
using control lines INT IN (pin 28) 
and INT OUT (pin 23) on the I/O 
slots, which are reserved for such a 
purpose. Various I/O devices can 
thereby have different priorities for 
interrupt servicing. 

The Apple IFs motherboard con- 
tains the wiring that links the boards 
together. This arrangement is shown 
in figure 2. Pin 28 (the INT IN line) of 
slot has no connection, but pin 23 
(INT OUT) of slot connects to pin 
28 of slot 1. Pin 23 of slot 1 connects 
to pin 28 of slot 2, and so on, up to 
slot 7. Pin 23 of slot 7 has no connec- 
tion. 

There are several methods for wir- 
ing the daisy chain, but in the most 
common configuration there is a low 
impedance (or a direct connection) on 
each interrupt-using card between 
INT IN and INT OUT. I/O cards 
have priority in interrupt service ac- 
cording to their physical position in 
the I/O slots. Cards in the lower- 
numbered slots have higher priority, 



while cards in the higher-numbered 
slots have lower priority: it is not that 
the processor will process the I/O 
functions of the higher-priority cards 
before dealing with lower-priority 
cards if interrupts occur at the same 
time, but that the lower-priority 
cards are not permitted to generate an 
interrupt signal until the higher- 
priority device allows it. 

In this scheme, I/O slots must be 
contiguously filled with cards so a 
continuous circuit, the daisy chain, is 
completed between the cards on the 
INT IN and INT OUT lines. I/O 
cards that do not use the interrupt 
system can be placed between cards 
that do if the noninterrupting cards 
have a jumper or connection between 
the contacts for pins 28 and 23 to 
maintain circuit continuity. 

The highest-priority I/O card must 
reside in a lower-numbered slot than 
any other interrupt-generating card. 
The highest-priority card is special: it 
is responsible for placing a voltage in- 
dicating a high logic condition (usual- 
ly +5 V) on the INT OUT pin for its 
slot. The lower-priority cards need 
not have this capability. They need 
only have the capability of opening 
the circuit between the INT IN and 
INT OUT pins for their slots. 

Suppose, for example, that there 
are interrupt-generating I/O interface 
cards in slots 5, 6, and 7. The card in 
slot 5 must be capable of placing a 
potential of +5 V on the INT OUT 
connection. The card in slot 6 must 



/iPPLE PERIPHERAL SLOTS 




INT OUT 



INT IN 




Figure 2: Using daisy chaining to create a priority system of interrupts. The INT OUT 
(pin 23 of each slot) and INT IN (pin 28 of each slot) signals are connected to each other 
to create a daisy chain that is broken by an interrupting slot. A peripheral device is not 
allowed to generate an interrupt unless it has highest priority or "permission" from 
higher-priority devices. Peripherals in lower slots have a higher interrupt priority than 
peripherals in higher slots. See the text for details. 
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The Text Solution for APPLE II® 

Now APPLE II® Owners Can Solve Text Problems 

With VIDEOTERM 80 Column by 24 Line Video Display 

Utilizing 7 X 9 Dot Character Matrix 

Perhaps the most annoying shortcoming of the Apple II® is its limitation of displaying only 40 columns by 24 lines of 
text, all in uppercase. At last, Apple II® owners have a reliable, trouble-free answer to their text display problem. 
VIDEOTERM generates a full 80 columns by 24 lines of text, in upper and lower case. Twice the number of characters as 
the standard Apple II® display. And by utilizing a 7 by 9 character matrix, lower case letters have true descenders. But 
this is only the start. 



VIDEOTERM, MANUAL, 
SWITCHPLATE 




VIDEOTERM 



Pascal 



Other 
Boards 



I " HU ' ( ) H :+ , - . / 

ei23456789:;<=)? 
fftBCDEFGHIJKLMHO 
PORSTUVWXYZ[\]''_ 
' d b c d f f 8 h i J k I m n 
p q r s t u V i X y z { I ) " I 



7X12 MATRIX 
18X80 OPTIONAL 



IMIU » C)t*,- . / 
• 123456789! I < = >? 
f ABCDEF6HI JKLHNO 
P II S T U V U X Y Z I \ 1 t . 

«abcdef 9h i j k I in 
pqrstovMxyzfl}*! 



7X9 MATRIX 
24X80 STANDARD 



Advanced 
Hardware 
Design 



Available 
Options 



Firmware 



VIDEOTERM lists BASIC programs, both Integer and Applesoft, using the entire 80 
columns. Without splitting keywords. Full editing capabilities are offered using the 
ESCape key sequences for cursor movement. With provision for stop/start text 
scrolling utilizing the standard Control-S entry. And simultaneous on-screen display 
of text being printed. 

Installation of VIDEOTERM in slot 3 provides Pascal immediate control of the 
display since Pascal recognizes the board as a standard video display terminal and 
treats it as such. No changes are needed to Pascal's MISC. INFO orGOTOXY files, 
although customization directions are provided. All cursor control characters are 
identical to standard Pascal defaults. 

The new Microsoft Softcard' is supported. So is the popular D. C. Hayes Micro- 
modem ir , utilizing customized PROM firmware available from VIDEX. The power- 
ful EasyWriter- Professional Word Processing System and other word processors 
are now compatible with VIDEOTERM. Or use the Mountain Hardware ROMWriter" 
(or other PROM programmer) to generate your own custom character sets. Natural- 
ly, VIDEOTERM conforms to all Apple OEM guidelines, assurance that you will have 
no conflicts with current or future Apple IT expansion boards. 

VIDEOTERM's on-board asynchronous crystal clock ensures flicker-free character display. 
Only the size of the Pascal Language card, VIDEOTERM utilizes CMOS and low powercon- 
sumption ICs. ensuring cool, reliable operation. All ICs are fully socketed for easy 
maintenance. Add to that 2K of on-board RAM, 50 or 60 Hz operation, and provision of power 
and input connectors for a light pen. Problems are designed out, not in. 

The entire display may be altered to inverse video, displaying black characters on a white 
field. PROMs containing alternate character sets and graphic symbols are available from 
Videx. A switchplate option allows you to use the same video monitor for either the 
VIDEOTERM or the standard Apple IP display, instantly changing displays by flipping a 
single toggle switch. The switchplate assembly inserts into one of the rear cut-outs in the 
Apple II" case so that the toggle switch is readily accessible. And the Videx KEYBOARD 
ENHANCER can be installed, allowing upper and lower case character entry directly from 
your Apple 11" keyboard. 

IK of on-board ROM firmware controls all operation of the VIDEOTERM. No machine 
language patches are needed for normal VIDEOTERM use. 



Firmware Version 2.0 



Characters 
Options 



7x9 matrix 
7x12 matrix option; 
Alternate user definable 
character set option; 
Inverse video option. 



Display 



24 X 80 (full descenders) 

18 X 80 (7 X 12 matrix with full descenders) 



Want to know more? Contact your local Apple dealer today for a demonstration. VIDEOTERM is available 
through your local dealer or direct from Videx in Corvailis, Oregon. Or send for the VIDEOTERM Owners 
Reference Manual and deduct the amount if you decide to purchase. Upgrade your Apple II" to full terminal 
capabilities for half the cost of a terminal. VIDEOTERM. At last. 



Apple II' is a trademark ol Apple Computer Inc. 

ROMWriter' is a trademark of Mountain Hardware Inc. 

Micromodem II' is a trademark of D. C. Hayes Associates Inc 

Softcard* is a trademark of Microsoft 

EasyWriter" is a trademark of Information Unlimited Software Inc 



PRICE: • VIDEOTERM includes manual $345 

• SWITCHPLATE $ 19 

• MANUAL refund with purchase . . . . S 19 
•7x12 CHARACTER SET. $ 39 

• MICROMODEM FIRMWARE $ 25 



APPLE II® OWNERS! 

introducing tiie 

KEYBOARD & DISPLAY 

ENHANCER 

• PUT THE SHIFT AND SHIFT LOCK BACK WHERE IT BELONGS 
•SEE REAL UPPER AND lower CASE ON THE SCREEN 
'ACCESS ALL YOUR KEYBOARD ASCII CHARACTERS 



Videx has the perfect companion for your 
word processor software: the KEYBOARD 
AND DISPLAY ENHANCER Install the 
enhancer in your APPLE II and be typing in 
lower case just like a typewriter, If you want an 
upper case character, use the SHIFT key or the 
CTRL key for shift lock. Not only that, but you 
see upper and lower case on the screen as you 
type. Perfectly compatible with Apple Writer 
and other word processors like, for example. 
Super-Text. 

if you want to program in BASIC, just put it 
back into the alpha lock mode; and you have 
the original keyboard back with a few im- 



provements. Now you can enter those elusive 9 
characters directly from the keyboard, or re- 
quire the Control key to be pressed with the 
RESET to prevent accidental resets. 

KEYBOARD AND DISPLAY 

ENHANCER is recommended for use with all 
revisions of the APPLE II. It includes 6 ICs. and 
EPROM and dip-switches mounted on a PC 
board, and a jumper cable. Easy installation, 
meaning no soldering or cutting traces. Alter- 
nate default modes are dip-switch selectable. 
You can even remap the keyboard, selecting an 
alternate character set. for custom applications. 




PRICE • KDE-700 (REV. 7 or greater) $129. 

•KDE-000(REV.6orless) $129. 

Apple ir^ is a trademark of Apple Computer. Inc. 




^^^B ^^^^O 



VIDEX 
897 N.W. Grant Avenue 
Corvallis, Oregon 97330 
Piione (503) 7580521 



Circle 429 on inquiry card. 
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Circle 83 on inquiry card, 




SIMPLY 
BEAUTIFUL. 



CF&A furniture looks terrific. But 
beauty is more than skin deep. 
That's why our line of desks, 
stands, and enclosures also fea- 
tures rugged construction, low 
cost, and quick delivery. In a wide 
range of sizes and configurations. 
With accessories to meet your in- 
dividual requirements. With a 
smile and a thank you. 

Call CF&A. We make it simple. We 
make it beautiful. 



cr*A 



Computer Furniture and 

Accessories, Inc. 

1441 West 132nd Street 

Gardena, CA 90249 

(213)327-7710 



have a low impedance from INT IN 
to INT OUT as a normal condition 
(so the card in slot 7 will be able to 
"see" the -1-5 V provided by the card 
in slot 5), and the cards in both 6 and 
7 must be able to detect the absence of 
the +5 V potential on the INT IN 
line. The controlling circuitry of the 
slot-6 and slot-7 cards must recognize 
the absence of the INT IN high logic 
level and interpret it as denoting a 
condition in which the lower-priority 
cards are not permitted to generate an 
interrupt. 

When the slot-5 device needs to in- 
terrupt the processor, it causes a low 
logic level to be placed on the NMI 
line, pin 29, as previously described. 
At the same time, it removes the high 
logic level from the INT OUT line, 
pin 23. The slot-6 and slot-7 devices 
sense the low level on their INT IN 
pins, and they refrain from issuing an 
interrupt signal as long as this condi- 
tion persists. 

Meanwhile, the polling software in 
the processor polls the slot-5 card, as 
it has been set up to do first; the soft- 
ware polls the I/O cards in order of 
priority. Finding the slot-5 card need- 
ing attention, the software branches 
to the appropriate interrupt-servicing 
routine. 

When the interrupt routine for the 
slot-5 device has finished its business, 
the interrupt condition is cleared, and 
control returns to the interrupted pro- 
cessing. At this point, the slot-5 card 
restores the -1-5 V potential to the 
INT OUT line, and the slot-6 and 
slot-7 cards can issue interrupts as 
necessary. 

If the slot-6 card needs to issue an 
interrupt (and -1-5 V is present on its 
INT IN pin), it activates the NMI 
line in the same way. But because it is 
not the source of the -1-5 V on the 
INT IN /INT OUT path, it merely ac- 
tivates logic to create a high im- 
pedance between the INT IN and INT 
OUT pins for its own slot, thereby 
preventing the slot-7 device from see- 
ing the -h5 V INT IN level. In this 
way, the slot-6 card asserts its higher 
interrupt priority over the slot-7 card. 
When the slot-6 interrupt has been 
serviced by the processor, the low im- 
pedance is restored between the INT 
IN and INT OUT pins of slot 6, and 



the +5 V potential propagates once 
more along the motherboard traces to 
slot 7. 

4. When an interrupt arrives at the 
6502, the microprocessor responds by 
performing the following operations 
on its stack: 

Push program-counter high byte 
Push program-counter low byte 
Push status register 
Jump via hexadecimal FFFA 

Thus, the PC (program counter) and 
the status register are pushed (saved) 
onto the stack (the high byte of the 
PC is pushed first, then the lower 
byte, and, finally, the status register, 
P). After these stacking operations, 
the processor executes an indirect 
jump via hexadecimal memory loca- 
tion FFFA (ie: the location jumped to 
is the contents of FFFB (high byte) 
and FFFA (low byte) considered as a 
16-bit number). In the Apple II com- 
puter, this is a ROM address, and Ap- 
ple Computer Inc has set its contents 
to hexadecimal 03FB (remember that 
the lower byte contains the low-order 
address). Therefore, the system 
jumps to hexadecimal location 03FB 
and starts executing what it finds 
there. This area contains program- 
mable memory, and it is the user's 
responsibility to start the interrupt- 
service routine there. Unfortunately, 
this area is organized so there are on- 
ly 3 bytes of memory actually 
available here. Because of this, the 
user must store a jump instruction in 
these 3 bytes that will direct execution 
to another area of memory, typically 
to the page beginning at hexadecimal 
location 0300 or to some higher area 
such as hexadecimal 0800 or 1000. 

Generally, the first instructions in 
the interrupt-service routine are those 
to save the present value of the A, X, 
and Y registers on the stack. After 
that, the interrupt service is per- 
formed, and the A, X, and Y registers 
are restored. The routine should 
always be terminated with an RTI 
(return from interrupt) instruction. 
This instruction will unstack the 
status registers and program counter, 
and execution will continue from the 
point it had reached just before the 
occurrence of the interrupt. The inter- 
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DYNACOMP 

Quality software for^ : 



ATARI 

PET 

APPLE II Plus 



TRS-80 (Level II)* 
NORTH STAR 
CP/M 8" Disk 



GAMES, SIMULATIONS, EDUCATION and 
MISCELLANEOUS 

BRIDGE 2.0 (Available forall computers) Price: SI7.9S Cass«tle/S2l.95 Dlskelle 

An all-induiive version of this mosi popular of card games. This program bolh BIDS and PLAYS eillier contract or duplicate bridge. 
Depending on the contract, your computer opponents will either play the offense OR defense. If you bid loo high, tlie computer will 
double your contract! BRIDGE 2.0 provides challenging entertainment for advanced players and is an excellent learning tool for the 



HEARTS 1.5 (Available for all computers) 

An exciting and enlerlaining computer version of this popular card game. Hearts ii 
take any hearts or the queen of spades. Play against two computer opponents wh 



Price: SI4.9S Cisselle/S18.95 Diskelle 

trick-oriented game in which the purpose is not to 
are armed with hard-to-bcat playing strategies. 



Price: S11.95 CuMUe/$15.95 DIskelle 

: a time and you (and the computer) bet on what you see. The 
bluffs! Also included is a five card draw poker belling prac- 



CRIBB AGE (TRS-80 only) Price: $14.95 C»MeHe/S18.95 Diskelle 

This is simply the best cribbage game available. It is an excellent program for the cribbage player in search of a worthy opponent as well 
as for the novice wishing to improve his game. The graphics are superb and assembly language routines provide rapid < 

STUD POKER (ATARI only) 

This is the classic gambler's card game. The computer deals the cards 

computer does not cheat and usually bets the odds. Howev 

tice program. This package will run on a I6K ATARI. Color, graphi 

POKER PARTY (Available for all computers) Price: $l7.95CssKl(e/S2l.95 Diskelle 

POKER PARTY is a draw poker simulation based on the book, POKER, by Oswald Jacoby. This is the most comprehensive version 
available for microcomputers. The parly consists of yourself and six other (computer) players. Each of tliese players (you will gel to 
know them) lias a different personality in the form of a varying propensity to bluff or fold under pressure. Practice wiili POKER 
PARTY before going to Iliat expensive game loniglit! Apple Cassette and diskelle versions require a 32 K (or larger) Apple It. 

NOMINOES JIGSAW (Atari, Apple and TRS-80 only) Prlce:SI6.95 Caueiie/S20.95 Diskette 

A jigsaw puule on your computer! Complete the puule by selecting your pieces from a table consisting of 60 different shapes. 
NOMINOES JIGSAW ij a virtuoso programming effort. The graphics are superlative and the puule will challenge you with its three 
levels of difficulty. Scoring is based upon the number of guesses taken and by the difficulty of the board set-up. 

CRANSTON MANOR ADVENTURE (North Star only) Price: 519.95 

At last! A comprehensive Adventure game for the North Star. CRANSTON MANOR ADVENTURE takes you in mysterious 
CRANSTON MANOR where you attempt to gather fabulous treasures. Lurking in the manor are wild animals and robots who will not 
give up the treasures without a fight. The number of rooms is greater and the associated descriptions are much more elaborate than the 
current popular series of Adventure programs, making this game the top in its class. Play can be stopped at any lime and the status 
stored on diskelle, Requires UK. 

VALDEZ (Available for all computers) Price: SI4.95 CBMeiie/SI8.95 Diskette 

A simulation of supertanker navigation in Ihe Prince William Sound and Valdez Narrows. The program uses an extensive 256X256 ele- 
ment radar map and employs physical models of ship response and tidal patterns. Chart your own course through ship and iceberg traf- 
fic. Any standard terminal maybe used for display. 

FLIGHT SIMULATOR (Available for all computers) Pike: SI7.95 Cauette/S21.95 Diskette 

A realistic and extensive mathematical simulation of takeoff, flight and landing. The program utilizesaerodynamic equations and Ihe 
characteristics of a real airfoil. You can practice instrument approaches and navigation using radials and compass headings. The more 
advanced flyer can also perform loops, half-rolls and similar acrobatic maneuvers. 

STARTREK 3.2 (Available for all computers) Price: S 9.95 Cassette/SI3.95 Diskette 

This is the classic Startrek simulation, but with several new features. For example, the Klingons now shool at Ihe Enterprise without 
warning while also attacking slarbases in other quadrants. The Klingons also attack with both light and heavycruisers and move when 
shot at! The tilualion is hectic when the Enterprise isbesiegcd by three heavy cruisers and a starbase S.O.S. is received! The Klingons gel 

CHESS MASTER (North Star and TRS-80 only) Price: SI9.95 Casselte/S23.95 Diskette 

This complete and very powerful program provides five levels of play. It includes castling, en passant captures and Ihe promotion of 
pawns. Additionally, the board may be preset before the start of play, permitting the examination of "book" plays. Tomaximiieexecu- 
lion speed, the program is written in assemblylanguage(by SOFTWARE SPECIALISTS of California). Full graphics areemployedin 
the TRS-80 version, and two widths of alphanumeric display are provided to accommodate North Star users. 

BLACK HOLE (Apple only) Prlce:$l4.95 Casselle/S18.95 Diskette 

This is an exciting graphical simulation of the problems involved in closely observing a black hole with a space probe:. The object is to 
enter and maintain, for a prescribed lime, an orbit close to a small black hole. This is to be achieved without coming so near Ihe anomaly 
thai ihc tidal ilfcsi destroys the probe. Control of Ihe craft is realistically simulated using side jets for rotation and mam thrustert for 
acceleration. This program employs Hi-Res graphics and is educational as well as challenging. 



HODGE PODGE (Apple only. 48K Integer BASIC) 

Let HODGE PODGE be your child's baby sitter. Pressing any key on your Apple w 
related totheletteror number of the chosen key. The program's graphics, color and 
HODGE PODGE is a non-iniimidating teaching device which brings a r 
PODGE requires a 48K Apple running with Integer BASIC. 



Pric 



c: SI9.95 Cass«tle/S23.95 DUketle 

1 different and intriguing "happening" 
delightforchildrenfromages \'A to9. 
!e of computers in education, HODGE 



Price: S 9.95 Casselte/SI3.95Dlskette 

led for preschool to grade3, TEACHER'S PET provides the 
levels of math skill I 



Price: S10.95 Cassette/SI4.95 Diskette 

: screen. Sound simple? Not when the hole gets 
1 this habtt-forming action game. 

Price: S10.95 Cassette/SI4.95 Diskette 

o the other. However, the maie is dynamically 
laze wiilioul touching (or being hii byl a wall. 



TEACHER'S PET I (Available for all computers) 

This is the first of DYNACOMP's educational packages. Primarilyintei 
young student wiih counting practice, letter. word recognition and thrc 

SPACE TILT (Apple only) 

Use the game paddles to tilt the plane of the TV scr 
smaller and smaller! A built-in timer allows you tc 

MOVING MAZE (Apple only) 

MOVING MAZE employs the games paddles to direct a puck from one side of a 
(and randomly) built and is continually being modified. The objeviive is to cros! 
Scoring is by an elapsed time indicator, and three levels of play are provided, 

ALPHA FIGHTER (Atari only) Price: SI4.95 Casselle/SI8.95 Diskette 

Two excellent graphics and action programs in one! ALPHA FIGHTER requiresyou to destroy the alien slarsliips passing through your 
sector of the gala;iy. ALPHA BASE is in the path of an alien UFO invasion: let five UFO's gel by and Ihe game ends. Boiligames re- 
quire Ihe joystick and get progressively more difficult the higher you score! 

INTRUDER ALERT (Atari only) Price: 516-95 Cassette/S20.95 Diskette 

This is a fast paced graphics game which places you in the middle of the "Dreadstar" liaving just stolen ils plans. Thedroids have been 
alerted and are directed to destroy you at all costs. You must find and enter your ship to escape with tiie plans. Five levels of difficulty 
ate provided. INTRUDER ALERT requires a joystick and will run on I6K systems. 

GIANT SLALOM (Atari only) Price: S14.95 Casselte/SI8.95 Diskette 

This, real-time action game is guaranteed addictiNx! Use the joystick to control your path through slalom courses consisting of both open 
and closed gales. Choose from different levels of difniculty, race against other players or simply lake practice runs against ilieclock. 
GIANT SLALOM will run on I6K systems. 



Price: 5 9.95 C»ssette/S13.95 Diskette 

h tones which vary as ihe patterns are built. No 
rsmeri/ing. CRYSTALS has been used in local 

Price: S II .95 Cassette/SI5.95 Diskette 

n concept to NIM: you must bile off part of a 

) fully ulili{e Ihe Atari's graphics capiibilily. 



CRYSTALS (ATARI only) 

A unique algorithm randomly produces fascinatung graphics displays accompanied w 
two patterns are the same, and the combined effect of Ihe sound and graphics are me 
stores to demonstraie the sound and color features of the Atari. 

CHOMP-OTHELLO (Atari only) 

CHOMP. OTHELLO? It's really two challenging games in one. CHO.MP is similar in 
cookie, but avoid takingthe poisoned portion. OTHELLO is the popular board game sc 
It is also very hard to beat! This package will run on a I6K system. 

GAMES PACK I (Available for all computers) Price: S9.95Cassette/SI3.95 Diskette 

CiA.MESPACK I contains the classic computer games of BLACKJACK, LUNAR LANDER, CRAPS, HORSERACE, SWITCH and 
more. These games have been combined into one large program for ease in loading. They are individually accessed by ! 



GAMES PACK II (Available for all computers) Pi 

GAMES PACK II includes the games CRAZY EIGHTS. JOTfO, ACEY-DUCEY, MKli. ' 

PACK I, all the games are loaded as one program and are called from a menu. 

Why pay J7.95 or more per program when you can buy a DYNACOMP collection for just S9.95? 

NORTH STAR SOFTWARE EXCHANGE (NSSE) LIBRARY 

DYNACO.MI' now distributee, the 20 * volume NSSE library. Most of these diskettes offer an oi 
Wruefor details regarding the conienisof this libraryand quantity (four or more) purchases 



Availability 



DYNACOMP soflwite is supplied with complete documentation containing clear explanation 
programs will run within 16K program memory space (ATARI requires 24K1. Except where ni 
TRS.80 (Level II) and Apple(Applesoftl cassette and diskette as wellas NorthStar smgle dens 
lionally, most progiams can be obtained on standard (IBM formal) 8" CP/M Roppy disks 



and examples. Unlessotherwise specified, all 
led, programs are available on ATARI. PET. 
y (double density compatible) diskette. Addi- 
orsystems running under MBASIC. 



BUSINESS and UTILITIES 

MAIL LIST 2.2 (Apple, Atari and North Star diskette only) Price: S34.95 

This program is unmatched in ils ability to store a maximum number of addresses on one diskette (minimum of I KX* per diskelle, more 
than 2200 for "double density" systems!). Ils many features include alphabetic and zip code sorting, labd printing, merging of files and 
a unique keyword seeking routine wliich retrieves entries by a virtually limitless selection of user defined codes. A very valuable pto- 

FORM LETTER SYSTEM (FLS) (Apple and North Star diskette only) Price: S21.95 

Use FLS to create and edit form letters and address lists. Form letters are produced by automatically inserting each address into a 

predetermined portion of your letter. FLS is completely compatible with MAIL LIST 2.2, which may be us.ed to manage your address 

files. 

FLS and MAIL LIST 2.2 are available as a combined package for S49.9S. 

PERSONAL FINANCE SYSTEM (ATARI only) Price: 534.95 Diskette 

PFS is a single disk menu oriented system composed o f 10 program;, designed to organize and simplify your personal finances. Features 
include a 300 transaction capacity; fast access; 26 optional user codes; data retrieval by month, code or payee: optional printingof 
reports; checkbook balancing; bar graph plotting and more. Also provides on Ihedis.kelte is ATARI DOS 2, 

FINDIT (North Star only) Price: $19.95 

This is a Ihrec-in.one program which maintains information accessible by keywords of three types: Personal (eg: last name). Commer- 
cial (eg: plumbers) and Reference (eg: magazine articles, record albums, etc), In addition to keyword searches, there are birthday, an- 
niversary and appointment searches for the personal records and appointment searches for the commercial records. Reference records 
are accessed by a single keyword or by cross-referencing two or three keywords. 



Prlce:S19.95 

lers to maintain a specialized data base of all files and programs, in the slack of disks which in- 
et up and use. It will organize your disks to provide efficient locating of Ihe desired file or pro- 



DFILE (North Star only) 

This handy program allows NorthStaru 
variably accumulates. DFILE is easy to : 

GRAFIX (TRS-80 only) Price: 512.95 Cassette/S16.95 Diskette 

This unique program allows you to easily create graphics directly from the keyboard. You "draw" your figure us.ing the program's ex- 
tensive cursor controls. Once the figure is made, it is automatically appended to your BASIC program as a string variable. Draw a "hap- 
py face", call it HS and then print it from your program using PRINT HS! This is a very easy way to create and save graphics. 

TIDY (TRS-80 only) Price: 510.95 Casselte/S14.95 Diskette 

TIDY is an assembly language program which allows you to renumber the lines in your BASIC programs. TIDY also removes un- 
necessary spaces and RE-Mark statements. The result isa compacted BASIC program which uses much less memory space and executes 
significantly faster. Once loaded, TIDY remains in memory; you may load any number of BASIC programs without having lo reload 
TIDY! 



STATISTICS and ENGINEERING 

DATA SMOOTHER (Not available for ATARI) Price: 514.95 Casset(e/S18.95 Diskette 

Tliis special data smoothing program may be used to rapidly derive useful information from noisy business and engineering data uhich 
are equally spaced. The software features choice in degree and range of fit, as well as smoothed First and second derivative calculation. 
Also included is automatic plotting of the input data and smoothed results. 



FOURIER ANALYZER (Available for all computers) Price: 514.95 Cassette/S18.95 Diskette 

Use this program to examine the frequency spectra of limited duration signals. The program features automatic scaling and plotting of 
Ihe input data and results. Practical applications include the analysis of complicated patterns in such fields as electronics, communica- 
tionsand business. 

TFA (Transfer Function Analyzer) Price: 519.95 Casseite/523.95 Diskette 

This isa special softwarepackage which maybe used to evaluatethetransferfunctions of systemssuchas hi-fi amplifiers andf iUersby 
examining their response lo pulsed inputs. TFA is a major modification of FOURIER ANALYZER and contains an engineering- 
oriented decibclversus log-frequency plot as well as dalaediting features. Whereas FOURIER ANALYZER is designed for educaiional 
and scientific use, TFA is an engineering tool. Available for all computers. 

HARMONIC ANALYZER (Available for all computers) Price: 524.95 Casselle/S28.95 Diskette 

HAR.MONIC ANALYZER was designed for the spectrum analysis, of repetitive waveforms Features include data file generation, 
editing and storage/retrieval as wellas dataand spectrum plotting. One particularly unique facility is that the input data need not be 
equallyspaced orin order. The original data issorted and a cubic spline interpolation is used tocreate thedata file required byihe FFr 
algorithm. 

FOURIER ANALYZER. TFA and HARMONIC ANALYZER may be purchased together for a combined price of VU.95 (three cas- 
settes) and SS6.95 (three diskettes). 

REGRESSION I (Available for all com pulers) Price: 519.95 Cassette/S23.95 Diskette 

REGRESSION I isa unique and exceptionally versatileone-dimensional least squares "polynomial" curve fitting program. Features in- 
clude very high accuracy; an automatic degree determination option; an extensive internal library of fitting functions: data editing; 
automaticdataand curveplotting; a statistical analysis (eg: standard deviation, correlationcocfr.icient, etc.) and muchmore. In addi- 
tion, new Ills may be tried wit)iout reentering the data. REGRESSION I is certainly ihe cornerstone program in any data analy sis sofl- 

REGRESSION II (PAR AFIT) (Available for all computers) Price: 519.95 Cassette/S23.95 Diskette 

PARAFIT is designed lo handle those cases in which the parameters are imbedded (possibly nonlinearly) in Ihe fitting function. Tlie 
user simply inserts the functional form, including the parameters (A( I), A(2), eic.) as. one or more BASIC statement lines. Data and 
results may be manipulated and plotted as vi ith REGRESSION I. Use REGRESSION I for polynomial fitting, and PARAFIT for those 
complicated functions. 

MULTILINEAR REGRESSION (MLR) (Available for all computers) Price: $24.95Cassetle 

528.95 Diskette 

MLR is a professional software package f oranalyzing data sets containing two or more linearly independent variables. Besides perform- 
ing Ihe basic regression calculation, this program also provides easy to use data entry, storage, retrieval and editing functions. In addi- 
tion, the user may interrogate the solution by supplyingvalues for the independent variables. The number of variables and data size is 
limited only bythe available memory. 

REGRESSION I, II and .MULTILINEAR REGRESSION may be purchased together for S49.95 (three casseiiesi or S6I.95 (three 
diskettes). 

BASIC SCIENTIFIC SUBROUTINES. Volume I (Not available for ATARI) 

DYNACOMP is the exclusive distributor for the software keyed tothetext BASIC Sciemijic Suhrouiinei. Volume /by F. RucWdeschel 
(see the BYTE/McGraw-Hill advertisement in BYTE magazine. January 1981). These subroutines have been assembled accordmglo 
chapter. Included witheach collection is a menu program which selects; and demonstrates each subroutine. 
Collection »\: Chapters 2 and 3: Data and function plotting, complex variables 
Colieclion K: Chapter 4: Matrix and vector operations 

Collection *3: Chapters 5 and 6: Random number generators, series approximations 
Price per collection: SI4.95 Cassetle/SI8.95 Diskette 
All three collections are available for S39.95 (three cassetiesland S49.9S (three diskettes) 

documentation, BASIC Scientific Subroutines, I'alume I is available from DYNACOMP for 

ROOTS (Available for all computers) Price 59.95 Cas<;etle/SI3.95 Diskette 

In a nutshell. ROOTS simultaneously determines all the zeroei; of a polynomial having real coeflicienis. There is no limit on Ihe degree 
of the polynomial, and because the procedure is iterative, the accuracy is. generally very good. No initial guesses are required as input, 
and the calculated roots are substituted back into the polynomial and the residuals displayed. 



Ordering Information 



Add S2.S0 to diskelle price for K" noppy disk (IBM format 
•TRS-80diikciiev are not supphed with DOS or BASIC. 

Deduct 10% when ordering 3 or more programs 



ed,CI'/M, Microsoft BASIC) 



sofiware dealer. Writ 



r detailed descriptions of these and o 



DYNACOMP, Inc. 

1427 Monroe Avenue 

Rochester, New York 14618 

24 hour mail order phone: (716)586-7579 

Office phone (9AM-5PM EST): (716)442-8960 

New York .Stair residents please add T's NVs silrv lai. 
ATARI. PET. Af'f'it II. THS-Dd. \OHTH ST AH. ( P M uml IH\I are remucrfd Iradf nante\ and t>r Ir, 
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@ ih) 



You can buy at wholesale 
prices through a commerciai 
buying firm and save more 
than buying mail order. The fee 
is one quarter of what they 
save you off list — an incentive 
for ffiem to save you more. 
Minimum fee of $75. 



y « 






# * 


.0^ 

/ 


f 




Whse. 


Fee 


COMPUTERS 






Alpha Micro 10MEG 


511,204 51,243 


Altos 8000-2 


3.150 


358 


Altos 8000-5 


4,193 


449 


Archives 64K QO 


4,450 


512 


Cromemco System 3 


5,357 


659 


Cromemco System 2 W/128K 


4.345 


535 


Dynabyte 5400-A2 64K 1 MEG 


5.132 


641 


Dynabyte 5400-B2 64K 2 MEG 


5,929 


691 


Dynabyte DB8/1 64K 


2.278 


280 


Superbrain 64K DO 


2,250 


261 


CRT'S 






ADDS R20 


550 


111 


DEC VT 100 


1.305 


130 


Hazeltine 1500 


795 


107 


IBM 3101 Model 10 


1,140 


60 


LearSiegler ADM 3A + 


710 


58 


Leedex 13" Color Monitor 


350 


25 


NEC 12" Monitor 


190 


18 


Televideo TVl 920C 


670 


80 


Visual 200 


765 


107 


PRINTERS 






Anadex 9501 


1,150 


125 


Centronics 737 


650 


86 


Diablo 1650 R/0 


2.195 


400 


DIP 82 


499 


49 


Epson MX80 


450 


45 


IDS Paper Tiger 460 G 


1,020 


94 


NEC 5510 w/Tractor 


2,360 


164 


Qume 5/45 RO 


2,035 


215 


Tl 810 Basic 


1,355 


135 


SOFTWARE 






Word Star 


223 


68 


Magic Wand 


200 


50 


Spell Guard 


240 


15 


Pearl III 


350 


88 



NC>JE. 



Access to over 500 software 
and hardware manufacturers. 
Call for other prices! 



II vo^uvl^ie Purchasing Agent 

Kk^S>^635 School Street, Suite 101 
li ^^ Moraga, CA 94556 

(415) 370-9020 

International Telex 470851 



Prices subject to change without notice. 



6502 
MICROPROCESSOR 



IRQ 4 



5V 



PIN 30 FROM EACH 
APPLE PERI PHERAL SLOT 



|3.3K (30) (30 



SLOTO 



SLOT 1 



SLOT 7 



Figure 3: The 6502 IRQ signal and the Apple II peripheral slots. The IRQ signal is 
connected to pin 30 of each of the slots and is held high hy the pull-up resistor shown. A 
maskable interrupt is generated if the peripheral card in any of the slots presents a low 
impedance to ground to its pin 30. 



rupt-service routine itself must be 
written very carefully. It must, of 
course, perform whatever service you 
wish it to — such as printing a message 
on the console, ringing a bell, dialing 
a telephone, or turning on the fur- 
nace. But while it is doing these 
things, the service routine must not 
disturb any code used by the other 
routines stored in memory. The 
stacks should be in exactly the same 
state upon exit as they were when the 
service routine began. 

5. The RTI instruction at the end of 
the service routine unstacks the status 
registers and program counter. This 
ensures that execution will continue 
from the point reached just before the 
arrival of the interrupt. Functionally, 
it is equivalent to: 

Pop status register 
Pop program-counter low byte 
Pop program-counter high byte 
Execute next instruction 

Maskable Interrupts 

Pin number 4 on the 6502 chip is an 
input signal called the interrupt re- 
quest, IRQ. This is a m askab le inter- 
rupt. In the Apple II, IRQ is con- 
nected through the printed-circuit 
board to a pull-up resistor and to 
each of the eight I/O slots, as shown 
in figure 3. 

This is the same scheme used for 
the NMI except that the interrupt re- 
quest will not be accepted if the inter- 
rupt-disable bit, I, in the status 
register, P, is set (ie: contains a 1). As 
before, this interrupt scheme can be 



better understood by considering the 
five aspects of interrupts. 

1. Any external device can generate 
an interrupt request by driving pin 30 
on any I/O slot to ground potential. 
Once again, the Apple II can have 
eight different interrupt sources, and 
they all may decide to fire at the same 
time. 

2. The 6502 microprocessor will 
respond to this request only if the 
interrupt-disable bit, I, in the status 
register, P, is cleared (ie: bit I must be 
a 0). This is done by executing a CLI 
(clear interrupt-disable bit) instruc- 
tion any time before the arrival of the 
interrupt request. However, the 6502 
will completely ignore the request if 
bit I has been set by executing an SEI 
(set interrupt-disable bit) instruction 
before the arrival of the interrupt. 

3. Once again, the microprocessor 
is unable to determine the source of 
the interrupt. If there is only one 
device capable of sending an 
IRQ signal, there is no problem. If 
more than one device can do this, the 
same factors apply that were dis- 
cussed earlier in the section on the 
nonmaskable interrupt, and polling 
can be used to determine which de- 
vice caused the IRQ. 

4. If bit I has been cleared and 
the IRQ signal arrives at the 6502, 
the following actions occur: 

Push program-counter high byte 
Push program-counter low byte 
Push status register 
Jump via hexadecimal FFFE 

Text continued on page 294 
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MODEL II 




$ DISCOUNT $ 
TRS-8O0® 



MODEL 



ALERA301 



26-4002 

64K 1 Drive 

$3440.00 



26-4160 1 Drive EXP $1035.00 

26-4161 2 Drive EXP 1575.00 

26-4162 3 Drive EXP 21 15.00 

26-4501 Gen. Ledger 180.00 

26-4502 Inventory 180.00 

26-4503 Payroll 360.00 

26-4554 Acct. Rec 180.00 

26-4701 Fortran 270.00 

26-1157A Daisy Wheel. .. 2290.00 
26-1158 Daisy Wheelll. . . 1799.00 



COMPUTER SPECIALISTS 

26-1155 Quick Printer II $187.00 

26-1 145 RS-232 Board 84.00 

26-1 1 40 "O" K Interface 249.00 

26-1141 "16" K Interface 359.00 

26- 1 1 42 "32" K Interface 469.00 

26-1 160 Mini Disk - Drive 419.00 

26-1161 Mini Disk -Additional 419.00 

26-1154 Lineprinter II 699.00 

26-1165 Line Printer V 1710.00 

26-1 159 Lineprinter IV 859.00 

26-1 166 Line Printer VI 1080.00 

26-1563 Scripsit - Disk 79.00 

26-1566 Visicalc 83.00 

26-1 562 Profile 72.00 




26-1061 4KI $630.00 

26-1062 16K Ml 888.00 

26-1063 32K III 

2-Drives, RS232 2225.00 

COLOR 




ALL OTHER R.S. SOFTWARE 

FURNITURE, STANDS, CABLES 

AND ACCESSORIES AT 

DISCOUNT FROM 

CATALOG PRICE. 



26-3001 4K $360.00 

26-3002 16K 540.00 

26-3010 Color Video 360.00 

26-1206 Recorder 54.00 

26-3008 Joysticks 22.50 



CERTROniCS 

Fast 100 CPS Centronics 

730 Printer 577.00 

Text Quality Centronics 

737 Printer 737.00 



Novation Cot Modem. .$149.00 
CCA Data Management 

System 72.00 

Adventure Games 

Gomes 1-9 each 14.00 



Q 



Acorn 

Software 
Products, Inc. 



Model II Cobol Compiler 


$360.00 


Cobol Run Time Package 


$36.00 



Pocket Computer 



_ JEfSasSSQ.cD..§: a o a a C3 
:cn'iD 03 (p GD cp g3' £0 CD ai Ki fi £3 a a 



:{B CD iX3 £B G3 13 (3 £H3 C:^2 



naiaan 



26-3501 1 .9K P.C $225.00 

26-3503 Cassette l/F 45.00 

14-812 Recorder 72.00 



GAMES: 

Alien Invasion $9.00 

Stock Market 9.00 

Star Trek 9.00 

Block Em 9.00 

Ting-Tong 9.00 

UTILITIES: 

System Savers 14.00 

EDUCATION: 

Language Teacher 18.00 

FREE: COMPUTER CATALOG 
UPON REQUEST 



1-800-841-0860 ToII Free Order Entry 



No Taxes on Out Of 
State Shipments 



Immediate Shipment 
From Stock on Most Items 



DOWNTOWN PLAZA SHOPPING CENTER 

115CSEC0NDAVE.S.W. 

CAIRO, GEORGIA31728 

(912) 377-7120 Ga. Phone No. 



"TRS-SO Is a r»glster*d trodemark of th* Tandy Corp. 



R.S. 90 Day Limited Warranty 
F-48 Form Provided 

Largest Inventory 
In the S.E. U.S.A. 
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CTA 16K-EXP. 

16K Memory Board 

Can be used as a replacement 
for any language card. 
Automatic Boot with 5.5 dos. 
Made for use with Apple ii. 



special 

Introductory /■ -7095 

Price I / y J 



HURRY! 



Listing 1: Assembly-language routines to test maskable and nonmaskable interrupts. 
Routines RNMI and RIRQ print the messages "NMI" and "IRQ", respectively, 255 times 
when the appropriate interrupt is generated. The short routines at hexadecimal 352 
(decimal 850) and hexadecimal 354 (decimal 852) are meant to be called from BASIC to 
enable and disable, respectively, the maskable interrupt. See the text for details on 
generating the interrupts necessary to test these routines. 




CTC-101 Terminals 

we still have a few of these 
powerful, reliable standard 
data terminals. Order Today! 
Limited Quantities. 

Reg. $999.00 S"7QC 

Clearance Price Only /<jO 



A-D BOARD 




Our Best seller! 

CTA ADC-16C 

16 Channel Variable 

A-D Board! 

Board Is shipped with 
operating manual, software, 
and a test conducter. For use 
with Apple il/ill. /IQQSO 



CTA 



CDMPUTER 
TECHNDLDGY 



'tTT°l'lffi1 



liBCastellano 
El Paso, Texas 79912 

(915) 581-5500 

Visa/ MasterCard/ Diners Club Accepted. 

TO ORDER: Send us your check, money 
order or credit card number and exp, 
date. Personal or company checks 
require two weeks to clear. Credit card 
users can call with card information. 

SHIPPING: we ship terminals PREPAID by 
motor freight. Air and express delivery 
are available on all products. 

There is no handling charge. . 



DEALER INQUIRIES WELCOME 









1000 


*TEST OF INTERRUPT SYSTEM 








1010 




.OR 


$3FB 




03FB- 


4C 


00 03 


1020 




IMP 


RNMI 




03FE- 


21 


03 


1030 
1040 
1050 
1060 
1070 
1080 
1090 


^ 


.DA 
.OR 


RIRQ 
$300 

ROUTINE 


FOR NMI ************ 


0300- 


48 




1100 


RNMI 


PHA 




SAVE REGISTERS 


0301- 


8A 




1110 




TXA 






0302- 


48 




1120 




PHA 






0303- 


98 




1130 




TYA 






0304- 


48 




1140 




PHA 






0305- 


A2 


FF 


1150 




LDX 


^$FF 




0307- 


A9 


CE 


1160 


LI 


LDA 


^$CE 


PRINT "N" 


0309- 


20 


ED FD 


1170 




JSR 


$FDED 




030C- 


A9 


CD 


1180 




LDA 


i^$CD 


PRINT "M" 


030E- 


20 


ED FD 


1190 




JSR 


$FDED 




0311- 


A9 


C9 


1200 




LDA 


§$09 


PRINT "I" 


0313- 


20 


ED FD 


1210 




JSR 


$FDED 




0316- 


CA 




1220 




DEX 






0317- 


EO 


00 


1230 




CPX 


§0 




0319- 


DO 


EC 


1240 




BNE 


LI 




031B- 


68 




1250 




PLA 




RESTORE REGISTERS 


031C- 


A8 




1260 




TAY 






031D- 


68 




1270 




PLA 






031E- 


AA 




1280 




TAX 






031F- 


68 




1290 




PLA 






0320- 


40 




1300 




RTI 




GO BACK 








1310 
















1320 


* 






* 








1330 






ROUTINE 


FOR IRQ 








1340 
1350 


* 






* 












0321- 


48 




1360 


RIRO 


PHA 




SAVE REGISTERS 


0322- 


8A 




1370 




TXA 






0323- 


48 




1380 




PHA 






0324- 


98 




1390 




TYA 






0325- 


48 




1400 




PHA 






0326- 


A2 


FF 


1410 




LDX 


i^$FF 




0328- 


A9 


C9 


1420 


L2 


LDA 


i^$C9 


PRINT "I" 


032A- 


20 


ED FD 


1430 




JSR 


$FDED 




032D- 


A9 


D2 


1440 




LDA 


i^$D2 


PRINT ""R" 


032F- 


20 


ED FD 


1450 




JSR 


$FDED 




0332- 


A9 


Dl 


1460 




LDA 


i^$Dl 


PRINT "Q" 


0334- 


20 


ED FD 


1470 




JSR 


$FDED 




0337- 


CA 




1480 




DEX 






0338- 


EO 


00 


1490 




CPX 


^0 




033A- 


DO 


EC 


1500 




BNE 


L2 




033C- 


68 




1510 




PLA 




RESTORE REGISTERS 


033D- 


A8 




1520 




TAY 






033E- 


68 




1530 




PLA 






033F- 


AA 




1540 




TAX 






0340- 


68 




1550 




PLA 






0341- 


40 




1560 
1570 
1580 




RTI 




GO BACK 








1590 




*** ROUTINES 


FOR BASIC ********** 








1600 
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1620 




.OR 


850 




0352- 


58 




1630 




CLI 




ENABLE INTERRUPTS 


0353- 


60 




1640 




RTS 






0354- 


78 




1650 




SEI 




DISABLE INTERRUPTS 


0355- 


60 




1660 
1670 




RTS 
.EN 
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RNMI 


0300 


LI 


0307 RIRQ 


0321 








L2 


' 0328 
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A definite breal<through in Hard Disi< controllers: 

The HOP™ from ACT. 



HOW we HOP^^ up 5Va" Hard Disks. 

Take a close look at the industry and 
you'll find lots of folks clamoring for the 
chance to utilize the new SVa" 
Winchester-type Hard Disk microcom- 
puter systems. The reason for this is ob- 
vious: the 51/4" Hard Disk packs millions of 
bytes of on-line data storage in the same 
space as a SVa" standard floppy. Hard 
Disks also offer a degree of high relia- 
bility and high access mass storage that 
instantly obsoletes the floppies. 

The problem most people had was 
finding a SVa" Winchester-type Hard Disk 
with a decent controller package. For 
a while it seemed like an industry- 
wide problem. Until now. A com- 
pany named ACT is announ- 
cing the HOP™! It's a 
whole new approach to 
affordable Hard Disk 
Controllers. And it 
works great! 

Our Digital Data 
Separator means faster, 
more reliable throughput than 
Analog Separators. 

The secret to our success I ies in a new 
approach to Data/Clock separation. 
While others struggle to manhandle an 
Analog Data Separator into their con- 
troller cards, we at ACT took a complete- 
ly different approach— a digital one. 

What we came up with is the HOP™. It 
is a Digital Data Separator that fits the 
51/4" Winchester-types like hand-in-glove. 




We created a package that'll beat the 
pants off any other 5V4" Hard Disk or 
floppy it comes up against— all at a price 
you can't ignore. 

Finally, a 5V4" Hard Disk micro- 
sequencing controller package with an 
efficient, floppy-like interface. We're 
talking about megabytes of formatted 
data storage to match the demands of 
today's (and tomorrow's) sophisticated 
programming. Your multi-terminal and 
real-time transaction oriented systems 
never had it so good. Or, so affordable. 

What OEM buyers 
should know 
about the ACT 
HOP^"" package. 

OEM buyers should 
know that ACT offers a 
complete 5V4" micro-sequen- 
ing Hard Disk Controller to- 
gether with the remarkable HOP^" 
Data Separator package. Offered 
separately are the HOP'" Digital 
Separator cards— all with OEM quantity 
discount rates which are positively 
attractive. 

If all this sounds good on paper, just 
wait until you see the HOP'" in action! 
Your horizons will dramatically 
shift— upwards. 

Clip and mail the coupon for quick 
response to your questions. Or better 
yet, give us a call at (703) 471 -9750, telex: 
440-388 ACTSYS, for some no-nonsense 
reasons to get off the stick . . . and on 
the HOP'"! 




American Computer 
and Telecommunications 
Corporation 



Clip and mail coupon to: 

11301 Sunset Hills Road 
Suite A-4, Reston, VA 22090 
{703)471-6288 



HOP™ TO 



u Tell me more: send technical specs, 

Li Please set up an OEM demonstration for us. 

[ I send me Quantity Pricing Schedules. 

L! Have an act representative contact me. 

My interest is: u immediate u smonths 
u 6 months u 9 months longer 

My 5Va" Hard Disk Drive interests center on: 
S-100 Microcomputer Systems 
Lj h-89 Heathkit Computer Systems 
u TRS-80 Radio Shack Computer Systems 
U Other, specify 



My Hard Disk/HOP^" package interests center 
on: 

u Seagate Technology-ACT svv Hard Disk 
package 

U Shugart Associates 

u Olivetti Peripheral Equipment 

u Tandon 

U Irwin International 

u International Memories 

' New World Computers 

Name 



Title 



Company. 
Address _ 



City/State/ZiP 



Phone (_ 

(H-B581) 



_) 



The new, high perf o| 
that's 



the Rest 

" k controller package 
^^torm. 




OAE's PP-Serles EPROM Programmers plug 
directly Into any vacant EPROM socket and 
allow you to transfer data directly from RAM 
to EPROMs. No additional power supplies are 
required. All timing & control sequences are 
handled by the programmer. Each unit in- 
cludes Internal DC to DC switching regulator, 
ZIP socket and 4 ft. ribbon cable terminated 
with a 24 pin plug. Programmers are available 
for all EPROMs from 2708's thru 2532's. 

Oliver Advanced Engineering, Inc. 

676 W. Wilson Ave.. Glendale, CA 91203 

(213) 240-0080 or Telex 194773. 

PP SERIES PROGRAMMERS 

See us at NCC, booth 770 
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Atari 800 16K«$789 

TOLL FREE 
1-800-343-8124 

computer 
'plus 




Radio Shack's 
Color Computer 4K • 

TOLL FREE 
1-800-343-8124 

comp ijter 



THIS 

is only one 
of hundreds 
of unusual 
values . . . 
Get your 
FREE 
CATALOG 
today! 
Dept. c 

245A Great Road 
Littleton, MA 
01460 

THIS 

is only one 
of hundreds 
of unusual 
values , . . 
Get your 
$310 FREE 
CATALOG 
today! 
Dept. I 

245A Great Road 
Littleton, MA 
01460 
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A classified ad magazine 
run by a computer... 

With AD-LINE®, a menu-driven computer 
program, one phone call will immediately 
compose and expertly index your ad. Prompts 
will insure inclusion of all pertinent details. 
AD-LINE® will answer all questions and take all 
subscription information. 

Use your terminal and any 300 baud 
coupler for instant communication with our 
computer. 

If you don't have a terminal to access 
AD-LINE® mail your ads to: 

PO Box 15842 
Philadelphia, PA 19103 




6 PM TO MIDNIGHT 7 DAYS A WEEK 
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Text continued from page 290: 

As before, the program counter and 
the status register are placed on the 
stack, and the processor executes an 
indirect jump via hexadecimal loca- 
tion FFFE. This is again a ROM area 
in the Apple II and has been set by 
Apple Computer Inc to the value 
hexadecimal FA86 (or FA40 in the 
autostart version), which is an ad- 
dress in ROM. Thus, the processor 
starts executing at location FA86 (or 
FA40), where it finds the following 
instructions (a "$" indicates a hexa- 
decimal address): 

STA $45 

PLA 

PHA 

ASL A 

ASLA 

ASL A 

BMI $FA92 or BMI $FA4C 

JMP ($03FE) 

This section of code stores the ac- 
cumulator at hexadecimal location 45 
in page zero and checks to see if the 
fourth bit in the status register, the 
"break" bit B, is high or not. An in- 
terrupt request, IRQ, always forces 
this bit low, so the BMI instruction 
never succeeds and finally the indirect 
jump, JMP ($03FE), is encountered. 
The hexadecimal address 03FE is in 
programmable memory, and the 
writer of the service routine must 
place the address of the routine here. 
Note that this is somewhat different 
from the way in which the NMI re- 
quest is routed. For the IRQ inter- 
rupts, the address of the service rou- 
tine rather than a jump instruction in- 
cluding an address must be stored in 
the 2 bytes, hexadecimal 03FE and 
03FF. Also, remember that the lower 
byte of the 2-byte address must be 
stored first. 

As before, the registers are usually 
stacked first, although this time the 
accumulator can be left alone, since it 
has already been stored at hexa- 
decimal location 45 by the program in 
ROM. Then the interrupt service is 
performed, the registers are restored, 
and, finally, an RTI is executed. 

5. The processor returns to its 
original program after it encounters 
the RTI. As before, this instruction 
will: 



Pop status register 
Pop program-counter low byte 
Pop program-counter high byte 
Execute next instruction 

In principle, any program in any 
language can be interrupted by an ex- 
ternal signal, and the interrupts can 
be serviced using the techniques 
described above. In microprocessor 
systems such as the Apple II, the in- 
terrupted program is usually a BASIC 
program, and the interrupt-service 
routines are usually written in 
assembly language. An example of 
such a service routine is shown in 
listing 1. It is assumed that there is 
only one device capable of generating 
an interrupt, that the service to be 
performed consists only of writing a 
message to the console, and that in- 
terrupts will not interrupt themselves. 

To test this routine, a BASIC pro- 
gram should be written and executed. 
When you wish to enable the IRQ 
signal from your BASIC program, it 
is only necessary to execute: 

CALL 850 

and when you wish to disable the 
IRQ, all you have to do is: 

CALL 852 

If you do not have any device in 
your I/O slots capable of generating 
an interrupt request, you can easily 
make one by bending a resistor with a 
pair of long leads so that the leads are 
about one-half inch apart. A 100-ohm 
resistor works well. Then very care- 
fully connect pin 29 (for the NMI) 
or pin 30 (for the IRQ) through 
the resistor to the ground pin (pin 26) 
on any of the I/O slots. This tech- 
nique is crude but effective, and will 
generate the interrupt request when- 
ever you wish. The NMI signal will 
always set the interrupt system in mo- 
tion, but the IRQ signal will be ac- 
cepted only if you have executed the 
BASIC instruction CALL 850. 

Once you have mastered the fun- 
damentals of interrupt handling, the 
number of interrupts that can be ser- 
viced and the complexity of the ser- 
vice are limited only by the speed of 
the interrupting devices and ingenuity 
of the servicing programs. ■ 



16 BIT 8086 MICRO SYSTEM 



Tec-86 / 8086 System 



$3990 



-86: 



CP/M 
TEC 
BASIC -86: 



Available Now Basic-86'^ - $350 CP/M-86'^ - $250 
IEEE 696 S-100 • CPU w/Vectored Interrupts • Two RS-232 Ports 
24 Parallel I/O lines (3 ports) • Independent baud rate for each serial port 
Baud rates from SO to 19200 • Attractive, all metal desk top enclosure 
ROM boot for CP/M-86^'' • Dual 8-inch Shugart floppies with controller 
32K static RAM (Expandable) • 64K Dynamic RAM opt. - Available Soon 



S-100 Boards 




wmm 



16 Kilobyte Static RAM 

8 and 16 bit transfer 



8086 CPU with Vectored Interrupts 






PROM and I/O 

2 RS232 -PIG 
CP/M-86 ROM Boot 



Analog to Digital Converter 
and Timer/Counter 

16 channels expandable to 256 
12,14,or 16 bit accuracy 
30,40J00,or 125 KHz 



Real Time Video Digitizer and Display 

mfftsMi 






Analog to Digital Converter 

16 channels - 12 bit accuracy 
30 KHz Conversion rate 



Expansion Multiplexer 

^ iillllll lil)t'"^HIiHMHIif ■^ IHtlDl'lltiri 
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4 PIO and Timer/Counter 



Digital to Analog Converter 

4 channels - 12 bit accuracy 
3 microsecond conversion rate 




Digital to Analog Companion 

4-20 mA output - Filters 



Apple Boards 




Digital to Analog Companion 

4-20 mA output - Filters 





BCl IRR 



Analog to Digital Converter 

16 channels 

12, 14, or 16 bit accuracy 

30,40, 100, or 125 KHz 



Data Acquisition Systems and 
Video Digitization Systems Available 
23600 Mercantile Rd. • Cleveland, OH 44122 



iiimmfmilTiiii 
Digital to Analog Converter 

2 channels - 12 bit accuracy 

3 microsecond conversion rate 
1 parallel output port 



TECNAR, INC. 

(216)382-7599 
I 464-7410 

CP M 'registered tradeAVark Digit 



Circle 401 on inquiry card. 
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.FOR THE APPLE 




Please send: D Complete System S495.00 
n User's Manual only S35.00 
D Detailed information 



Name _ 
Address. 

City 

State 



Zip- 



|!!n};i;:|T:i;:;j:p:;;:rj':.;|V;;|::;jr::nTT]~ 
vzt applied analytics incorpprama : 



5406 Roblee Dr., Upper IVlarlbora, MD 20870 



Digital Plotting 

with the 
Apple II Computer 



Dr Richard C Hallgren 

Department of Biomechanics 

Michigan State University 

East Lansing MI 48824 



The first attempts to use personal 
computers in the research laboratory 
have met with considerable success. 
Not only are these machines function- 
ing as computational tools, they are 
also being used with custom interface 
circuits to digitize analog signals and 
to process data using routines such as 
the fast Fourier transform (see "Fast 
Fourier Transforms on Your Home 
Computer" by W D Stanley and S J 
Peterson, on page 14 of the December 
1978 BYTE). 

In dealing with complex, time- 
dependent waveforms and their spec- 
trums, it is desirable to display the 
data as a function of either time or 



frequency. Plotting is possible with a 
data terminal such as the DECwriter 
II, but such methods are lacking when 
high-resolution plotting is required. 
The Hiplot digital plotter, manufac- 
tured by Houston Instrument, gives 
the small-system user a cost-effective 
means of obtaining high-quality 
digital plots. The plotter uses an 8^2- 
by 11-inch sheet of paper and allows 
plotting within a 7- by 10-inch 
boundary. Reversible stepper motors 
are used to give bidirectional steps of 
either 200 or 100 steps per inch, 
amounting to a resolution of 0.005 or 
0.01 inches per step. An RS-232C 
serial interface is a standard feature, 
which makes connecting the plotter 
to a computer an easy task. 

The Hiplot accepts data in an RS- 
232C format consisting of 1 start bit, 
8 data bits, and 2 stop bits. Since the 
computer manipulates 8 bits of 



RS-232 TO 
HIPLOT 



TO STEP SIZE SELECT 
HIPLOT 



Ci 



^ 



+ 12V 



STEP SIZE SELECT 
-<Z] PIN #14 GAME I/O 
CONNECTOR 



-12V 



TTL IN FROM 

PIN #15 GAME \Z>- 

1/0 CONNECTOR 



7 



V- 

1 
1 

A 
B 
2 

GROUND 



14 



DS1488 







GND ^i2v 


12V 




A, 1 




APPLE 

POWER SUPPLY 



Figure 1: Schematic of Apple II TTL (transistor-transistor logic) to RS-232C interface 
utilizing only one line-driver integrated circuit, a D51488. 
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THE ULTIMATE REFINEMENT 
PL/I FOR YOUR MICRO. 



It's standard, it's 
structured, and it's 
perfect for 
commercial 
applications. 

PL/I Subset G. Designed 
expressly for minicomputers 
by an ANSI committee of PL/I 
experts. All the best 
application programming 
features, refined to match 
contemporary programming 
practices. Supported by the 
major minicomputer 
manufacturers, there's no 
better way to protect your 
software investment. 

PL/1-80'" for Microcomputers. 

Based on Subset G, PL/1-80 
runs under our CP/M© and 
MP/M'" operating systems on 
Z-80, 8080 and 8085 based 
microcomputers. 



PL/1-80 Features. Save design 
time, minimize debugging and 
maintenance problems, and 
design high-quality output with 
picture specifications, 
structures, arrays, based and 
pointer variables, and 
exception processing. 

BT-80'". A Record Retrieval 
System for PL/l-80 
applications is available 
separately to help you manage 
your large files. 

PL/1-80 from Digital Research. 

Fast. Economical. Refined. 
With the programming power - 
of minicomputer PL/I. The 
package includes compiler, 
run-time library, linkage editor 
and relocating macro- 
assembler, plus three 
comprehensive manuals. All 
for only $500. 
(Domestic USA price only) 



Interested in 

Refinement? 

Call or write Digital Research. 
Experts in refinement. 

(HDiGITfli. RESEARCH^ 

U.S.A. 

DIGITAL RESEARCH 

P.O. Box 579 
801 Lighthouse Avenue 
Pacific Grove, CA 93950 
TWX 910 360 5001 

EUROPE 

VECTOR INTERNATIONAL 

Research Park 

B-3030 Leuven 

Belgium 

32 (16) 20-24-96 

Telex 26202 VECTOR 

FAR EAST 

MICROSOFTWARE ASSOCIATES 

102 Plasada 

3-16-14 Minami Aoyama 

Minato-ku 

Tokyo 107, Japan 

03-403-2120 Telex 2426875 MSA 
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Circle 129 on inquiry card. 



Visit us at NCC. 
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circle 81 on inquiry card. 



If you're looking for 

the best prices 
in the U.S.A. on 




® 



TRS-80 

MICROCOMPUTERS 

We have consistently offered the 
TRS-80 line at savings up to 20% , 
which means you can save $150 
to $1500 by buying directly from 
Computer Discount of America. 

TRS-80 Model II, 64K System, 
with disc drive only $3385.00 

Other TRS-80 Model II, or Model 
III computers and systems, Color 
Computers, and Pocket Computers 
are in stock at similar savings. 

Our savings are as big on expan- 
sion interfaces, printers, diskettes - 
everything for your TRS-80 System. 

i\ 



ATARI 

MICROCOMPUTERS 



We have the full line of ATARI 
personal computers and systems, 
including Models 400 and 800. 
The computers, accessories, and 
hardware are brand new, in 
factory sealed cartons, and carry 
a full factory warranty. 
Most models are in stock for 
immediate delivery (usually 
within 7-10 days), and a price 
quote is as near as your phone. 
So if you're looking for the best 
prices in the U.S.A., for micro- 
computers and accessories, call 
Computer Discount of America, 
Inc., West Milford, New Jersey 
07480. 201-728-8080. NO TAX ON 
OUT-OF-STATE SHIPMENTS. 



TOLL FREE 800-526-5313 



Computer 



of America 



Authorized TRS-80 dealer, store B-282. 
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Listing 1: 6502 machine-language routine to perform functions of a UART (universal 
asynchronous receiver /transmitter) for transmitting R5-232C serial data through the 
hardware modification. 



8000- 


AO 


09 




LDY 


#$09 


9 bits (1 start, 8 data) 


8002- 


18 






CLC 






8003- 


48 






PHA 




Save data byte 


8004- 


BO 


05 




BCS 


$800B 




8006- 


AD 


59 


CO 


LDA 


$C0 59 


Output a space 


8009- 


90 


03 




BCC 


$800E 




800B- 


AD 


58 


CO 


LDA 


$C058 


Output a mark 


800E- 


A9 


03 




LDA 


#$03 




8010- 


48 






PHA 






8011- 


A9 


04 




LDA 


#$04 




8013- 
8014- 


4A 
90 


FD 




LSR 
BCC 


$8013 


Delay 1 bit time 


8016- 


68 






PLA 






8017- 


E9 


01 




SBC 


#$01 




8019- 


DO 


F5 




BNE 


$8010 




801B- 


68 






PLA 




Get data byte 


801C- 


6A 






ROR 




Rotate into carry bit 


801D- 


88 






DEY 




Decrement bit count 


801E- 


DO 


E3 




BNE 


$8003 


Jump if more data 


8020- 


AO 


02 




LDY 


#$02 


2 stop bits 


8022- 


AD 


38 


CO 


LDA 


$C058 


Output a mark 


8025- 


A9 


03 




LDA 


#$03 




8027- 


48 






PHA 






8028- 


A9 


04 




LDA 


#$04 




802A- 
802B- 


4A 
90 


FD 




LSR 
BCC 


$802A 


Delay 1 bit time 


802E>- 


68 






PLA 






802E- 


E9 


01 




SBC 


#$01 




8030- 


DO 


F5 




BNE 


$8027 




8032- 


88 






DEY 




Decrement bit count 


8033- 


DO 


ED 




BNE 


$8022 


Jump if more stop bits 


8035- 


60 






RTS 







parallel data at a time, we need a 
method to convert the parallel data to 
serial data. I decided to implement 
this conversion in software, instead 
of using a UART (universal asyn- 
chronous receiver/transmitter) to 
keep the system simple. The only 
things required are the software 
routine and a line driver to shift the 
TTL (transistor-transistor logic) 
voltage-level output from the Apple 
II to RS-232C levels for the Hiplot. A 
DS1488 quad line driver integrated 
circuit (see figure 1) is mounted on an 
Apple Hobby /Prototyping board and 
inserted into expansion slot 6 on the 
Apple motherboard. The Apple 
writes data to the line driver by tog- 
gling the latch circuit connected to the 
Apple game-I/O port. Accessing 
hexadecimal address C059 ("LDA 
$C059" in listing 1) causes a 1 to be 
transmitted. Accessing hexadecimal 
address C058 ("LDA $C058" in listing 
1) causes a to be transmitted. (In 
RS-232C communications, any 
voltage between -|-5 V and +15 Vis 
called a space and represents a "high" 
signal or a digital 0; any voltage be- 
tween — 5 V and —15 V is called a 
mark and represents a "low" signal or 
a digital 1.) 



Figure 2 on page 300 shows the flow- 
chart for the software routine that re- 
places the UART; listing 1 (above) 
shows the program with comments. 
To reduce the plotting time to a 
minimum, I decided to operate the 
Hiplot at its maximum data rate of 
9600 bps (bits per second). Executing 
the output routine loads the Y register 
with a count of nine and clears the 
carry bit. The routine then writes a 
mark (a digital 1 or a low signal) if the 
carry bit is cleared, or a space (the op- 
posite of mark) if the carry bit is set, 
and loops for a time period equal to 
the time spacing between bits. The 
routine then shifts the data so the 
most significant bit goes into the 
carry bit and checks to see if all the 
data bits have been sent. If not, it 
loops to process the next bit. Other- 
wise, it transmits 2 stop bits and 
returns to the calling program. 

Getting to the point where data can 
be transferred from the Apple to the 
Hiplot is only the first part of using 
the plotter. Since the plotter comes 
with no software, it is necessary to 
write routines which will generate 
axis systems and, if desired, alphanu- 
meric characters. 

Text continued on page 314 



2716 (5V) $8.95 



4116 



200NS 



$3.50 



2114L 



300NS 



$3.75 



NEW! IT TALKS 
"FAST TALKERS S-100" 

LOW DATA RATE S100 SPEECH BOARD 

• UNLIMITED SPEECH POSSIBILITIES 

• S100 INTERFACE 

• USES TEXAS INSTRUMENT TMS 5200 V.S.P 

• SOFTWARE VOICE DATA ASSEMBLER 

• 32 WORD VOCABULARY INCLUDED 

• AUDIO AMP W/SPEAKER 

• ASSEMBLED AND TESTED 




NEW TECHNOLOGY SPEECH PROCESSOR 

ALLOWING UNLIMITED SPEECH POSSIBILITIES 

DELIVERY FROM STOCK 

TMS-5200 VOICE SYNTHESIS PROCESSOR 

Chip with Data Sheet $69.00 



$329. 



"CONTROL TALKER 




110V 50/60 HZ 

32 INPUT LINES 

(TTL) 

32 10 AMP (50V) 

OUTPUT LINES 

Z80 BASED 

SYSTEM 

8K PROM 

(SOCKET) 

1K RAM 

VOICE OUTPUT 

SINGLE BOARD 

STEPPING MOTOR 

CONTROL (UP TO 8) 



Control Talker II can be used to control stepping motors, 
relays, counters, etc., and support a variety of uses 
including robotics, telephone dialer, digital access, 
security, auto drilling, measuring, counting and virtually 
unlimited applications with added speech output to advise 



of status etc. Put one to 
work for you today! 



$550. 



Double Sided QUME DRIVES 
DATATRAK 8 

$540.00 



OUR 
PRICE 



(Regularly) $808.00) 



CALIFORNIA 
COMPUTER SYSTEMS 



Order 
Number 

2032A 

32K Sialic MEM-450NS 

2032B 

32K Sialic MEM-300NS 

2032C 

32K Sialic MEM.200NS 

2065C 

64K Dynamic MEM-200NS 

2116A 

16K Sialic MEM450NS 

2116B 

16K Sialic MEM-3aONS 

2n6C 

16K Sialic MEM-200NS 

2116X 

16K BD only 

2200A 

Mainframe 1 10/60 

2422A 

Floppy Conlroller 

2710A 

4. Part Serial 1(0 

2718A 

Senal/Paraliel I/O 

2720A 

4Pori Parallel ifO 

2B10A 

Z-80 CPU BO 



Our 
Price 

S56000 

640 00 

64900 

56900 

257 00 

261,00 

29000 

67.00 

38600 

32000 

279 00 

29000 

200.00 

23500 



7114A 

12K Rom/Prom Bd. 

7424A 

Calendar ClocK Bd 

7440A 

Programmable Timer 

7470A 

A/0 Convener 

7490A 

GPIB IEEE 488 

7710A 

Serial Asynch Bd, 

7712A 

Serial Synch Bd. 

7720A 

Parallel inieriace Bd. 

77206 

Cenironic Parallel Interface 

7811B 

Ariihmeiic Processor 

wiin Oiskeite 

7811C 

Arilhmetfc Processor 



S 63 00 

103.00 
9000 
97 00 
230 00 
127 00 
152,00 
99 00 



VOLTAGE 

REGULATORS 

Parts Case Price 

T092 45 

T092 ,45 

r092 45 

T092 65 

T092 65 

T092 65 

TO220 120 

TO220 1.20 

TO220 120 

TO220 125 

TO220 1,25 

TO220 125 



75i!05 
78L12 
78L15 
79L05 
79Lir 
79L15 
7805P 
7812? 
7815P 
7905P 
7912P 
7915P 
7805K 
7812K 
7815K 
7905K 
7912K 
7915K 
309H 
309K 
317P 
317K 
323K 
337P 
337K 
350K 



T03 



TO220 
T03 
T03 
TO220 



CRYSTALS 

(Part* Inctudas 
frequency 
In MHZ) 



Pbj1# 

SY1 

SY1.8432 

SY2 

SY2.4576 

SY3.579 

SY4 

SY5.068 

SY6 

SY6.144 

SY8 

SY10 

SY12 

SY14.31818 

SY15 

SY18 

SY18,432 



Price 

5.75 
5.75 
5.75 
5.75 
5.75 
4 50 
4.50 



CERAMIC DISC 
CAPACITORS 50V 

Value 1 + 25+ 100 + 



22pt 

33pl 

39p( 

47pl 

68pf 

lOOpf 

ISOpt 

220pl 

270pt 

330p( 

470pt 
OOlmf 

.0022m t 

.0033mt 

0047mt 

Olmf 

022mt 

033mt 

.047ml 



DIODES 
Switching 

1N914 l2fS1,00 
1N4148 12/Sl.OO 



SOCKETS 

LOW-PROFILE SOLDER TIN 



1+ 25+ 100 + 



Part# 

S8LT 
S14LT 
S16LT 
S18LT 
S20LT 
S22LT 
S24LT 
S28LT 
S40LT 

WIRE.WRAP SOLDER TIN 



Part* 

S8WT 
S14WT 
S16WT 
S18WT 
S20WT 
S22WT 
S24WT 
S28WT 
S40WT 



1+ 25+ 100 + 



WIRE-WRAP GOLD 



Part* 

S8WG 
S14WG 
S16WG 
S18WG 
S20WG 
S22WG 
S24WG 
S28WG 
S40WG 



1 + 25 + 100 + 



SOLID DIPPED TANTALUM 

CAPACITORS 20% 
Value Volts 1 + 25+ 100 + 



.15mf 
22mt 
,33m( 



6,8mt 
lOmf 
10ml 



22ml 
33ml 
47ml 
100ml 



25v 1.35 112 
25v 1.55 1.29 
6v 2.95 2..<8 2 08 



y4WT& 

5 



30 300 3K 



5.6K 
6.2K 
6.8K 



'/jWt carbon I 

Vo RESISTORS 

IK lOK 100K 



160K 
180K 
200K 
220K 
240K 
270K 
300K 
330K 
360K 
390K 
430K 
470K 
510K 
560K 
620K 
680K 
750K 
820K 



2.2M' 

24M 

2 7M 

3M 

3,3M 

3.6M 

3.9M 



ZENER 
DIODES 

'/j WT 
Part* Price 



1N5231B 
1N5239B 
1N5242B 
1N5245B 
1N524BB 
1N5250B 
1N5252B 
1N5255B 



1N4733A 
1N4739A 
1N4742A 
1N4744A 
1 N4746A 
1N4747A 
1N4749A 



POLYESTER 

CAPACITORS 

+ & - 10% 

TOLERANCE 50V 

Value 1 + 25+ 100 + 



.08 



MINIMUM ORDER PER TYPE: 
5 pes— any qly 5 pack @ $.25 

MINIMUM ORDER PER TYPE: 

100 pes 

Price Per 100 Pk: 

QTY 74 WT ViWT 

Si. 70 SI, 80 



100 up 
1,000 up 
5,000 up 
10,000 up 



1.20 



001ml 


.13 




0012ml 


13 




0015ml 


,13 




0018ml 


.13 




0022ml 


.13 




0027ml 


.13 




.0033ml 


.13 




.0039ml 


,13 




.0047ml 


.13 




.0056ml 


.13 




0068ml 


.13 




0082ml 


.13 




Olmf 


,13 




012ml 


.13 




015ml 


.13 




018ml 






022ml 


.14 




027ml 






.033ml 


,14 




039ml 


,15 




047m( 


.15 




056mf 


.16 




068ml 


,17 




082ml 


.17 




imf 


,18 




12ml 


.20 




15ml 


.22 




18mf 


.24 




22mf 


,26 


22 


.27mf 


.30 


25 


33mf 


33 


28 


39mf 


.37 


31 


47ml 


.40 


34 



TRANSISTORS 

2N2219A S .35 

2N2222A .25 

2N2905A .30 

2N2907A .25 

2N2369A .25 

2N3904 .20 

2N3906 .20 

PN2222A .19 

PN2907A .19 



RECTIFIERS 
(1A) 



1N4007 10/1.00 



74 LS 



Part # Price 

74LS00 32 

74LS01 .32 

74LS02 .32 

74LS03 .32 

74LS04 .32 

74LS05 .32 

74LS08 .32 

74LS09 .35 

74LS10 .36 

74LS11 .36 

74LS12 .39 

74LS13 32 

74LS14 .65 

74LS15 .35 

74l,S20 .32 

74LS21 .36 

74LS22 36 

74LS26 .35 

74LS27 .39 

74LS28 .37 

74LS30 .36 

74LS32 .40 

74LS37 ,38 

74LS38 39 

74LS40 ,36 

74LS42 .95 

74LS47 1.15 

74LS48 1,15 

74LS51 .32 

74LS54 .38 

74LS55 .34 

74LS73 ,49 

74LS74 ,49 

74LS75 63 

74LS76 ,55 

74LS83 ,95 

74LS85 125 

74LS86 .55 

74LS90 .79 

74LS92 ,75 

74LS93 .75 

74LS95 .99 

74LS107 50 

74LS109 ,50 

74LS112 .52 

74LS113 .52 

74LS114 .52 

74LS123 105 

74LS125 .70 

74LS126 70 

74LS132 .95 

74LS136 .53 

74LS138 ,85 

74LS139 .B5 

74LS148 1.75 

74LS151 .79 



74LS152 79 

74LS153 79 

74LS154 205 

74LS157 1.15 

74LS158 1 15 

74LS160 65 

74LS161 85 

74LS162 85 

74LS163 .95 

74LS164 1,10 

741.8165 1.10 

74LS166 2 55 

74LS170 1.90 

74LS173 1 35 

74LS174 1.25 

74LS175 .95 

74LS181 235 

74LS190 1.15 

74LS191 1,15 

74LS192 1.15 

74LS193 1.15 

74LS194 1 15 

74LS195 1,15 

74LS196 ,99 

74LS197 ,99 

74LS221 .95 

74LS240 1.05 

74LS241 1.05 

74LS242 1.45 

74LS243 1,45 

74LS244 1,05 

74LS245 2,15 

74LS251 129 

74LS253 ,99 

74LS255 ,99 

74LS257 1,15 

74LS258 1,15 

74LS260 ,95 

74LS261 2,49 

74LS266 ,65 

74LS273 1.65 

74LS283 1.05 

74LS365 .85 

74LS366 .65 

74LS367 .65 

74LS368 .65 

74LS373 1 65 

74LS374 1.45 

74LS375 ,99 

74LS377 1,15 

74LS386 .59 

74LS390 1.75 

74LS393 1.75 

81LS95 1,35 

81LS96 135 

81LS97 1.35 

81LS98 1,35 



4000 
CMOS 



Part* Price 

4000 
4001 
4002 
4006 
4007 
4Q0B 
4009 
4010 



4019 
4020 
4021 
4022 
4023 
4024 
4025 
4026 
4027 
4028 
4029 
4030 
4034 
4035 
4040 
4041 
4042 
4043 
4044 
4046 
4047 
4048 
4049 
4050 
4051 
4052 
4053 
4060 
4066 
4068 
4069 
4070 
4071 
4072 
4073 
4075 
4076 
4077 
4078 
4081 
4082 
4093 
4503 
4508 



SERIAL PORT CARD 
WITH 4 PORTS $289 
WITH 2 PORTS $260 



MIN ORDER: $10.00 SHIPPING: ADD $2.00 
GA RESIDENTS ADD 3% SALES TAX 



MASTERCARD AND 
VISA WELCOME 



MAILORDERSSOUTHERN SEMICONDUCTORS INC. 

BOX 986 

LAWRENCEVILLE. GA. 30246 PHONE ORDERS: 

OEM AND INSTITUTIONAL INQUIRIES INVITED (404) 963-3699 



Circle 381 o n Inquiry card. 
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Circle 266 on Inquiry card. 



MORE FOR YOUR 

RADIO SHACK 
TRS-80 MODEL I ! 



if MORE SPEED 

10-20 times faster than Level II BASIC. 

-k MORE ROOM 

Compiled code plus VIRTUAL MEMORY 
makes your RAM act larger. 

if MORE INSTRUCTIONS 

Add YOUR commands to its large instruc- 
tion set! 

Far more complete than most Forths: 
single & double precision, arrays, string- 
handling, more. 

if MORE EASE 

Excellent full-screen Editor, structured & 
modular programming 
Optimized for your TRS-80 with keyboard 
repeats, upper/lower case display driver, 
single- & double-width graphics, etc. 

• MORE POWER 

Forth operating system 

Interpreter AND compiler 

Internal 8080 Assembler 

(Z80 Assembler also available) 

VIRTUAL I/O for video and printer, disk 

and tape 

(10-Megabyte hard disk available) 




Fomti 



THE PROFESSIONAL FORTH 
FOR TRS-80 MODEL I 

(Over 1,000 systems in use) 

MMSFORTH Disk System V1.9 (requires 1 disk 

drive & 16K RAM) just $79.95' 

MMSFORTH Cassette System VI. 8 (requires 
Level II BASIC & 16K RAM) $59.95' 

AND MMS GIVES IT 
PROFESSIONAL SUPPORT 

Source code provided 
MMSFORTH Newsletter 
Many demo programs aboard 
MMSFORTH User Groups 
Programming staff can provide advise, 
modifications and custom programs, 
to fit YOUR needs. 

THE DATAHANDLER VI. 1, a very sophisticated 
database management system operable by non- 
programmers (requires Disk MMSFORTH, 1 drive 
& 32K RAM); with manuals $59.95* 

MMSFORTH UTILITIES DISKETTE: includes 
FLOATING POINT MATH (L.2 BASIC ROM rou- 
tines plus Complex numbers, Rectangular-Polar 
coordinate conversions. Degrees mode, more), 
plus a full Forth-style Z80 ASSEMBLER; plus a 
powerful CROSS-REFERENCER to list Forth 
words by block and line. All on one diskette (re- 
quires MMSFORTH, 1 drive & 16K RAM). $39.95' 

MMSFORTH GAMES DISKETTE: Real-time 
graphics and board games w/source code. In- 
cludes BREAKFORTH, CRASHFORTH, FREE- 
WAY, OTHELLO, and TICTACFORTH (requires 
MMSFORTH. 1 drive & 32K RAM) $39.95' 

FORTH BOOKS AVAILABLE 

MICROFORTH PRIMER (comes with MMS- 
FORTH) separately $15.00' 

USING FORTH — more detailed and advanced 

than above $25.00' 

THREADED INTERPRETIVE LANGUAGES- ad- 
vanced, excellent analysis of MMSFORTH-like 

language, $18.95' 

CALTECH FORTH MANUAL — good on Forth in- 
ternal structure, etc $10.00' 

PROGRAM DESIGN and CONSTRUCTION — in- 
tro to structured program, good for Forth $8.95' 

' — Software prices include manuals and re- 
quire signing of a single-system user license. 
Add $2.00 S/H plus $1.00 per additional book; 
Mass. orders add 5% tax. Foreign orders add 
20%. UPS COD, VISA & M/C accepted; no unpaid 
purchase orders, please. 

Send SASE for free MMSFORTH information. 
Good dealers sought. 

Get MMSFORTH products from your 
computer dealer or 

MILLER MICROCOMPUTER 
SERVICES (B5) 

61 Lake Shore Road. Natick, MA 01760 
(617)653-6136 





f CONVERT PARALLEL ^ 
\^ TO SERIAL J 
















LOAD Y REGISTER, 
CLEAR CARRY 










' 














SAVE DATA BIT 








^/carry\yes 






V ULtAK >^ 








NO 




OUTPUT MARK 




OUTPUT SPACE 










1 


1 


















DELAY ONE 
BIT TIME 








NO / nATA \ 








\ 




\ SENT y 






ROTATE NEXT 
DATA BIT TO 
CARRY 




YES 








RESTORE 
REGISTERS 




































( RETURN j 





Figure 2: Flowchart for machine -language software UART in listing 1. 



Listing 2: Machine-code command generator to select a specified plotter command 
before calling the UART subroutine. 



8038- 
8039- 
803A- 
803C- 
803F- 
8040- 
8041- 
8042- 
8043- 
8044- 
8046- 
8049- 
804A- 
804B- 
804l> 
8050- 
8051- 
8052- 
8054- 
8057- 
8058- 
8059- 
805B- 
805E- 
805F- 
8060- 
8062- 
8065- 
8066- 



48 

08 

A9 70 

20 00 80 

28 

68 

60 

48 

08 

A9 71 

4C 3C 80 

48 

08 

A9 72 

4C 3C 80 

48 

08 

A9 73 

4C 3C 80 

48 

08 

A9 74 

4C 3C 80 

48 

08 

A9 75 

4C 3C 80 

48 

08 



PHA 
PHP 
LDA 
JSR 
PLP 
PLA 
RI'S 
PIIA 
PHP 
LDA 
JMP 
PHA 
PHP 
LDA 
JMP 
PHA 
PHP 
LDA 
JMP 
PHA 
PHP 
LDA 
JMP 
PHA 
PHP 
LDA 
JMP 
PHA 
PHP 



#$70 
$8000 



#$71 
$803C 



#$72 
#803C 



#$73 
$803C 



#$74 
$803C 



#$75 
$803C 



Save accumulator 

Save processor status 

Output 'p' 

Jump to parallel to serial conversion 

Restore processor status 

Restore accumulator 

Return 



Output 'q' 



Output 'r* 



Output 's' 



Output 'f 



Output 'u' 
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32K Board Pictured Above 



Why Not the Best? 

From The Dynamic RAM Company. 



2MHz 


4MHz 


16K— $249 


$259 


32K— $375 


$395 


48K— $500 


$530 


64K— $625 


$665 



We have now been shipping 
our 2MHz dynamic RAM boards 
for over two years. Hundreds of 
4MHz boards have been going 
out every month since early 
1979. Our reliability is proven in 
the thousands of systems which 
contain our board. Many quality- 
minded systems houses across 
the country and overseas are 
using our boards for their 
equipment. 

Our prices still beat all. 
Despite rising 16K memory chip 
prices (at least from reputable 
suppliers), Central Data continues 
to give you the best buy in 
memory today. Nobody offers a 
board with a capacity of 64K, 
assembled, tested, and guaranteed 
for a full year at the price we do. 

Circle 65 on inquiry card. 



Deselect around PROMs. Our 

boards have the important deselect 
feature which lets you overlap any 
fixed memory in your system with 
no interference. 

Our features make the board 
easily used and expanded. You 
address our boards on 1 6K 
boundaries with mini-jumps (small 
shorting plugs that slide over wire- 
wrap pins) near the top of the 
board for easy access. If you want 
to expand your board after you 
have purchased it, all that you 
need to do is add memory. We 
can supply you with expansion 
packages ($150-2MHz, 
$1 60-4MHZ) which include eight 
RAMs that you can depend on as 
well as two mini-jumps for 
addressing. And of course, our 
board never generates wait states. 

Low power consumption keeps 
your computer running cool and 
reliable. The total power 
consumption of our 1 6K board is 
typically less than 4 watts ( + 8V @ 
300ma, +1 6V @ 1 50ma and 



-16V @ 20ma). Boards with 
additional memory typically 
increase power consumption only 
1 watt per 16K! 

Standard S-100 Interface. Our 
board is designed to interface with 
any standard S-1 00 CPU. All of 
the timing of the board is 
independent of the processor chip, 
and the board is set up for 
different processors by changing 
two plugs on the board. 

Call or write us today. That will 
guarantee a fast response with 
more information on the board. Or 
make an order — you'll probably 
have the board in two weeks! If 
you're interested, also ask for a 
catalog on our Z8000 16-bit 
processor board designed for the 
MULTIBUS. All of these products 
are available to your local dealer, 
also. 

Central Data Corporation, 713 
Edgebrook Drive, PO Box 2530, 
Station A, Champaign, IL 61820. 
(217) 359-8010 

Central Data 
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NO FRILLS! 

NO GIMMICKS! 

JUST GREAT 

DISCOUNTS 

MAIL ORDER ONLY 


ATARI 800 

Personal Computer 

System . . . 


$79900 


NORTHSTAR 

Horizon 11 32K 

Horizon II Quad 

Horizon II 64K 

Horizon Quad 64K . . . . 


234900 
279900 
299900 
339900 


TELEVIDEO 

912 

920 


74900 
79900 


HAZELTINE 

1420 

1500 

1510 

1520 


79500 

84900 

104900 

122900 


OKIDATA 

Microline 80 


55900 


SOROC Technology 

IQ120 69900 
IQ140 99900 


CROMEMCO 

System 3 

Z2H .... 


569500 
799500 


TELETYPE 

43 


94900 


Acoustic Coupler 


17900 


DECwriter IV 

LA34 


97900 


TEXAS INSTRUMENT 1 

810 Multi Copy 1 
Impact Printer 149900 1 



We'll meet or beat any advertised prices! 



Most items in stock tor immediate delivery. 
Factory sealed cartons. Full manuiacturer's guarantee. 

DATA DISCOUNT CENTER 

135-53 Northern Blvd., Flushing, N.Y. 11354 

Visa • Master Chiarge • N Y. S. residents add SalesTax 

Shipping F.O.B. NY. 

Phone Orders Call 212-8g5-5577 
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8067- 


A9 


76 




LDA 


#$76 


Output 


•v' 


8069- 


4C 


3C 


80 


JMP 


$803C 






806C- 


48 






PHA 








806D- 


08 






PHP 








806E- 


A9 


77 




LDA 


#$77 


Output 


'w» 


8070- 


4C 


3C 


80 


JMP 


$803C 






8073- 


48 






PHA 








8074- 


08 






PHP 








8075- 


A9 


79 




LDA 


#$79 


Output 


.y. 


8077- 


4C 


3C 


80 


JMP 


#803C 






807A- 


48 






PHA 








807B- 


08 






PHP 








807C- 


A9 


7A 




LDA 


#$7A 


Output 


'z' 


807E- 


4C 


3C 


80 


JMP 


$803C 







Listing 3: BASIC program to produce a plot of the voltage across a charging capacitor. 



10 

12 

14 

16 

18 

19 

20 

30 

32 

34 

36 

38 

40 

42 

44 

46 

48 

50 

52 

54 

60 

62 

64 

70 

90 

92 

94 

99 

300 

301 

302 

304 

306 

308 

310 

312 

314 

316 

317 

318 

319 

320 

321 

322 

324 

326 

328 

330 

332 

334 

336 

337 

339 



1 TO (Z - K) 

32681 REM MOVE IN 



-Y DIRECTION 



REM MAIN PROGRAM 

HOME : VTAB 12 

PRINT "POSITION PEN IN LOWER LEFT HAND" 

PRINT "CORNER. PRESS ANY KEY TO CONTINUE." 

GET A$ 

HOME 

GOSUB 1000 REM DRAW X,Y AXIS 

REM EXPONENTIAL RISE 

POKE - 16293,0 REM SET RESOLUTION TO 200 POINTS PER INCH 
Z = 

CALL - 32646: FOR I = TO 10: NEXT I REM PEN DOWN 

FOR I = TO 8.99 STEP .005 
V = 5 * (1 - EXP ( - I)) REM FIND CAPACITOR VOLTAGE 
K = INT (200 * V) 

IF K - Z = THEN GOTO 90 REM NO CHANGE IN PREVIOUS POTENTIAL 

IF K - Z < THEN GOTO 60 REM POTENTIAL IS DECREASING 

FOR J = 1 TO (K - Z) REM POTENTIAL IS INCREASING 

CALL - 82712 REM MOVE IN +Y DIRECTION 

NEXT J 

GOTO 70 

FOR J = 

CALL - 

NEXT J 
Z = K 

CALL - 

NEXT I 

CALL - 

END 

REM "1 

CALL - 

CALL - 

FOR I = 

FOR I = 

CALL - 

FOR I = 

CALL - 

FOR I = 

CALL - 

FOR I = 

FOR I = 

RETURN 

REM "2 

CALL - 

CALL - 

FOR I = 

FOR I = 

FOR I = 

FOR I = 

FOR I = 

CALL - 

FOR I = 

FOR I = 

RETURN 



32695 REM MOVE IN +X DIRECTION 



32653 REM PEN UP 



32653: FOR I = 1 TO 8 : CALL - 32674: Next I. 

32646 

1 TO 8: 

1 TO 26: 

32653 

1 TO 8: 

32646 

1 TO 16: 

32653 

1 TO 8: 

1 TO 26: 



CALL - 32702: 
CALL - 32681: 



NEXT I 
NEXT I 



CALL 



32667: NEXT I 



CALL - 32695: NEXT I 



CALL - 32712: 



NEXT I 



32653: FOR I = 1 TO 8: CALL - 32667: NEXT I 

32646 

1 TO 16: 

1 TO 13: 

1 TO 16: 

1 TO 13: 

1 TO 16: 

32653 

1 TO 8: 

1 TO 26: 



CALL 
CALL 
CALL 
CALL 
CALL 



CALL 
CALL 



- 32695 

- 32681 

- 32667 

- 32681 

- 32695 

- 32667: 

- 32712: 



NEXT 
NEXT 
NEXT 
NEXT 
NEXT 



NEXT I 
NEXT I 
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COMPUTER KEEP SCORE OF TIME AND DATE. 

Power-up or power-down, your computer always 



♦PDP-11 and LSI-11/2 
are registered trade- 
marks of Digital Equip- 
ment Corp. Otiiers 



knows the time, exactly, with Digital Pathway's Tjming listed are trademarks 



ruptions. Rechargeable battery support makes our TCU ' 
immune from power failure of any kind. For as long as 
three months. And an on-board crystal-controlled 

oscillator ensures supreme accuracy. . . 

No matter what model computer you have, you'll *m ir r 

find our TCUs offer many features that make living .?Ynn • ^ 

with computer timeouts less complicated. And some *ud nn"*^ 

models can even be set to initiate an interrupt at a *"^ ^^^ 

chosen date and time. Or at specified Intervals. 'Lockheed sue 

Find out how we can help make your time more *Naked Mini 

productive. Call or write Digital Pathways today for Any Model Compu 

more information at 1260 L'Avenlda, Mountain View, (RS-232/20mA) 

CA 94043. Telephone (415) 969-7600. ■%■#»■* 

TWX: 910-379-5034. IPIUlT 



ill \mmmmr^mmm 



Lockheed Corp. and Computer Automation Inc. 


•PDP-11 


TCU-100 


$495 




TCU-150 


$460 


•LSI-11/2 


TCU-5GD 


$325 


•Multi-Bus 


TCU-41G 


$325 


•EXORcisor 


TCU-68 


$325 


•HP 2100 


TCU-2100 


$395 


•Lockheed SUE 


TCU-200 


$550 


•Naked Mini 


TCU-310 


$385 


Any Model Computer 


SLC-1 


$640 


(RS-232/20mA) 







MGimLnmiwnrs 



NOW YOU'RE SAFE FROM COMPUTER 
TIMEOUTS EVEN AFTER THE POWER GOES. 



Cfrcfe 128 on inquiiy card. 



: ^Canada- {401 
Germany: (089) 60 60 7^-72 l^i 



Enil0tt»IO3 tt3^ai3 

^ * %!tl«f!andr^ Telex: 289191' 
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It For The 

GENERAL 




The Micro Computer General 85 

FOR USE IN: 

• OEM Industry • Laboratory 

• University • Home 

The General is a 4.5"x6.5"single board micro 
computer, ideal for industrial control applications 
as well as for dedicated test monitoring systems, 
communication subsystems, small scale data 
processing and front end processing. Through its 
advanced design, it is adaptable for data logging, 
data acquisition, prototyping>and experimenting. 
Its compact size allows for easy integration into 
already existing equipment, and provides an 
excellent nucleus when designing new products. 

User communication is accomplished through 
the General's "Expediter" system monitor. The 
Expeditor resides in a 2K EPROM, and features 15 
commands and 18 utility routines to facilitate 
program development. An instructional user's 
manual is provided with every unit. 

HARDWARE FEATURES 

• 8085 CPU (100% software compatible with 8080) 

• 2K bytes of EPROM (containing the EXPEDITOR system 
monitor) expandable on board to 4K bytes. 

• EiA serial port (50-19.2K baud) 

• 22 programmable I/O lines 

■ Software controlled 14 bit counter and timer 

• 3 priority interrupts 

• 2 non-maskable interrupts 

• 256 bytes of programmable memory expandable on board to 
2K bytes of either STATIC Ram or CMOS Ram 

• On board data bus buffers for system expansion 

• Parallel I/O ports available at on-board sockets 

• Address, data and control bus available at edge connector in 
addition to 6 spare pins, 

• Ample on-board prototyping space 

• Small size (4.5" x 6.5") 

SOFTWARE FEATURES 

EXPEDIT0R~2K SYSTEM MONITOR 

• 15 System commands (Substitute. Move. Display. Fill. Kill 
echo. Examine registers, Insert. String search. Assemble code. 
Disassemble code. Read. Write. Binary load. ASCII load) 

• 18 Utility routines including Terminal I/O routines. Test and 
compare routines. Code check or convert 

• Download commands. Read. Binary load. ASCII load will give 
the user three different data formats of downloading data 
directly into the Ram of the computer. This will allow the userto 
develop his software on a largercomputer. then use the MCG-85 
as the "execution vehicle" of software. 

• Automatic baud rate selection 

HARDWARE & POWER REQUIREMENTS 

The General requires +5 ±12 volts power supply (±12 volte 
required only for RS232 Transmitter interface) and a Terminal 
for complete system operation (Hex Keypad version will be 
available shortly). The power requirements are +5 Volts at 500 
MA and +12 -12 at 50 MA. 

PRICING INFORMATION 

The General MCG-85 (kit) $ 99.00 

The General MCG-85 

(assembled and tested) 135.00 

2K Expansion ROM 15.00 

2K CMOS RAM 50.00 

2K Expansion RAM 20.00 

3 Voltage Power Supply 59.00 

Edge Connector 6.00 

Data Bus Buffer Expansion 10.00 

Line Assembler (on 2716 EPROM) . . 35.00 

Disassembler (on 2716 EPROM) 35.00 

Expeditor Monitor Listings 

(Monitor Form) 29.00 

Send check or money order, or charge to VISA/MASTER 
CHARGE card number. Add $4.00 for shipping and handling. 
COD fee extra. New York residents add 8% sales tax. 

* In kit form, single quantity, introductory offer good till 
June 30, 1981. Dealer inquiries invited. 

ATLANTIS COMPUTERS 

Division of Atlantis Computerized Services 

34-13 30th Avenue. Astoria. NY 11103 
(212) 728-6700 
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340 


REM "3" 








341 


CALL - 32653: 


FOR I = 


1 I'D 8: 


CALL - 32667: NEXT I 


342 


CALL - 32646 








344 


FOR I = 1 TO 16 


■ CALL 


- 32695 


NEXT I 


346 


FOR I = 1 TO 13 


CALL 


- 32681 


NEXT I 


348 


FOR I = 1 TO 16 


CALL 


- 32667 


NEXT I 


350 


FOR I = 1 TO 16 


CALL 


- 32695 


NEXT I 


352 


FOR I = 1 TO 13 


CALL 


- 32681 


NEXT I 


354 


FOR I = 1 TO 16 


CALL 


- 32667 


NEXT I 


356 


CALL - 32653 








357 


FOR I = 1 TO 8: 


CALL 


- 32695: 


NEXT I 


358 


FOR I = 1 TO 26 


CALL 


- 32712 


NEXT I 


359 


RETURN 








360 


REM "4" 








361 


CALL - 32653: 


FOR I = 


1 TO 8: 


CALL - 32667: NEXT I 


362 


CALL - 32646 








364 


FOR I = 1 TO 13 


CALL 


- 32681 


NEXT I 


366 


FOR I = 1 TO 16 


CALL 


- 32695 


NEXT I 


368 


CALL - 32653 








372 


FOR I = 1 TO 13 


: CALL 


- 32712 


: NEXT I 


374 


CALL - 32646 








376 


FOR I = 1 TO 2 6 


: CALL 


- 32681 


. NEXT I 


377 


CALL - 32653 








378 


FOR I = 1 TO 26 


: CALL 


- 32712 


: NEXT I 


379 


FOR I = 1 TO 8: 


CALL 


- 32667: 


NEXT I: RETURN 


380 


REM "5" 








381 


CALL - 32653: 


FOR I = 


1 TO 8: 


CALL - 32695: NEXT I 


382 


CALL - 32646 








384 


FOR I = 1 TO 16 


CALL 


- 32667 


NEXT I 


386 


FOR I = 1 TO 13 


CALL 


- 32681 


NEXT I 


388 


FOR I = 1 TO 16 


CALL 


- 32695 


NEXT I 


390 


FOR I = 1 TO 14 


CALL 


- 32681 


NEXT I 


392 


FOR I = 1 TO 16 


CALL 


- 32667 


NEXT i- 


394 


CALL - 32653 








396 


FOR I = 1 TO 26 


CALL 


- 32712 


NEXT I 


397 


FOR I - 1 TO 8: 


CALL 


- 32695: 


NEXT I 


399 


RETURN 








400 


REM "6" 








401 


CALL - 32653: 


FOR I = 


1 TO 8: 


CALL - 32667: NEXT I 


402 


CALL - 32646: 


FOR I = 


TO 10 


NEXT I 


404 


FOR I = 1 TO 26 


CALL 


- 32681 


NEXT I 


406 


FOR I = 1 TO 16 


: CALL 


- 32695 


NEXT I 


408 


FOR I = 1 TO 13 


CALL 


- 32712 


NEXT I 


410 


ROR I = 1 TO 16 


CALL 


- 32667 


NEXT I 


412 


CALL - 32653 








414 


FOR I = 1 TO 13 


CALL 


- 32712 


NEXT I 


415 


FOR I = 1 TO 8: 


CALL 


- 32695: 


NEXT I 


416 


RETURN 








420 


REM "7" 








422 


CALL - 32653 








424 


FOR I = 1 TO 8: 


CALL 


- 32667: 


NEXT I 


426 


CALL - 32646: 


FOR I = 


TO 10 


: NEXT I 


428 


FOR I = 1 TO 16 


CALL 


~ 32695 


NEXT I 


430 


FOR I = 1 TO 26 


CALL 


- 32681 


NEXT I 


432 


CALL - 32653 








434 


FOR I - 1 TO 26 


CALL 


- 32712 


NEXT I 


436 


FOR I = 1 TO 8: 


CALL 


- 32667: 


NEXT I 


439 


RETURN 








440 


REM "8" 








442 


CALL - 32653 








444 


FOR I = 1 TO 8: 


CALL 


- 32695: 


NEXT I 


445 


CALL - 32646: 


FOR I = 


TO 10 


NEXT I 


446 


FOR I = 1 TO 16 


CALL 


- 32667 


NEXT I 


448 


FOR I = 1 TO 26 


: CALL 


- 32681 


NEXT I 


450 


FOR I = 1 TO 16 


: CALL 


- 32695 


NEXT I 


452 


FOR I = 1 TO 26 


: CALL 


- 32712 


NEXT I 


454 


CALL - 32653 








456 


FOR I = 1 TO 13 


: CALL 


- 32681 


NEXT I 


457 


CALL - 32G46 








458 


FOR I = 1 TO 16 


: CALL 


- 32667 


: NEXT I 


460 


CALL - 32653 








462 


FOR I = 1 TO 8: 


CALL 


- 32695: 


NEXT I 


464 


FOR I = 1 TO 13 


: CALL 


- 32712 


NEXT I 


469 


RETURN 
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Let iffiCsfflipatog be Yoor guide 
to peisonal compttr 





Finany, 
thereisa 

magazine that __ 
sp^uks to the be^tiner. 

onComputing is the new McGraw- 
Hill quarterly that tells what's ahead — 
without talking over your head — in the 
1980's with personal computers. 

onComputing puts you on target 
with all the applications that go beyond 
your imagination, 

D Personal computers in the home. 

D Classrooms. 

D The Y bring computer music; 

□ Electronic mail. 

D Robots. 

D They manage your personalized 
investment. 

D The list goes on and on in onComputing. 

If you're a beginner with personal 
computers, get the most understood 
magazine on computers, onComputing. 
And even if you re an experienced 
computer user, onComputing has the 
information you need in today's fast- 
growing personal computer market. 

onComputing 







Get onto onGmipiiting. Call 800-258-5485. 



onComputing Subscription Dept. P.O. Box 307, Martinsville. NJ 08836 

DOMESTIC subscription rate: 

D U.S. 1 yr. (4 issues) @ $8.50 D Canada & Mexico, 1 yr. (4 issues) @ $ 10.00 

FOREIGN (to expedite service, please remit in U.S. funds drawn on a U.S. bank) 

D Europe (and all other countries, except above), 1 Yr. @ $12.00 — surface delivery. 

D Bill Visa D BillMasterCharge □ Bill me (North America only) 



Card Number 


Expir tion 


Signature 


Name (please print) 


Street/ Apartment Number 


City 


State/Province/Country Code 



©onComputing, Inc. 1981 



COMPUTER 
FORMS KTT 



with continuous business forms 
for small computer systems 

Each kit contains samples, programming 
guides, flyers, prices and order forms for 
checks, invoices, statements, envelopes, 
stock paper and labels to fit almost every 
computer system. 

• Available in quantities of 500, 1,000, 2,000 
4,000, 6,000 

• Low Prices (500 checks only $32.50) 





Olr^VODOE 






XT 



ttA'^_ 



XT 



XJ" 



• PAST SERVICE ~ It is our policy to ship 
within 6 working days following our 
receipt of your order. 

• MONEY BACK GUARANTEE — If for any 
reason you are not completely satisfied, 
your money will be promptly refunded. 

Fast Service by mail or. . .PHONE TOLL FREE 
t + 800-225-9550 

Mass. residents 1 + 800-922-8560 
8:30 a.m. to 5:00 p.m. Eastern Time Monday — Friday 



Please Ship FREE Kit To: 
Name 



CODE 460 



Company 



Street 



City, State and Zip 



Phone 



Computer make & model 



i ^ Nd)S. „ I 

78 HotlisStreeL, GroLon,Mass.0J450 

A division of New England Business Service, Inc. 



Listing 3 continued: 








480 


RUM "9" 








482 


CALL - 


■ 32653 








483 


FOR I = 


= 1 TO 8: 


CALL - 


32667: 


NEXT I 


484 


CALL - 


32646: FOR I = 


TO 10 


NEXT I 


485 


FOR I = 


'- 1 TO 16: 


CALL 


- 32695 


NEXT I 


486 


FOR I = 


-- 1 TO 26: 


CALL 


- 32681 


: NEXT I 


487 


CALL - 


■ 32653 








488 


FOR I = 


'- 1 TO 13: 


CALL 


- 32712 


NEXT I 


489 


CALL - 


• 32646 








490 


FOR I = 


= 1 TO 16: 


CALL 


- 32667 


NEXT I 


492 


FOR I = 


= 1 TO 13: 


CALL 


- 32712 


: NEXT I 


493 


CALL - 


- 32653 








494 


FOR I = 


= 1 TO 8: 


CALL - 


32695: 


NEXT I 


499 


RETURN 










500 


REM "0" 








502 


CALL - 


32653 








504 


FOR I = 


^ 1 TO 8; 


CALL - 


32695: 


NEXT I 


506 


CALL - 


32646: FOR I = 


TO 10 


NEXT I 


508 


FOR I = 


= 1 TO 16: 


CALL 


- 32667 


NEXT I 


510 


FOR I = 


= 1 TO 26: 


CALL 


- 32681 


NEXT I 


512 


FOR I = 


= 1 TO 16: 


CALL 


- 32695 


NEXT I 


514 


FOR I = 


: 1 TO 26: 


CALL 


- 32712 


NEXT I 


516 


CALL - 


32653 








518 


FOR I = 


■- 1 TO 8: 


CALL - 


32667: 


NEXT I 


519 


RETURN 










999 


END 










1000 


REM X AXIS 








1010 


por.E 


- 16294,0: 


CALL 


- 32653 


1012 


FOR I 


^ 1 TO 50: 


CALL 


- 32712: NEXT I 


1014 


CALL 


- 32646: 


FOR I = 


TO 10: NEXT I 


1016 


FOR I 


= 1 TO 1000: CALL - 34695: NEXT 


1018 


CALL 


- 32653 








1100 


REM X AXIS SCALE 






1110 


FOR I 


= 1 TO 20: 


CALL 


- 32712: NEXT I 


1112 


CALL 


- 32646: 


FOR I = 


TO 10: NEXT I 


1114 


FOR I 


= 1 TO 40: 


CALL 


- 32681: NEXT I 


1116 


CALT. 


- 32653 








1118 


FOR I 


= 1 TO 5: 


CALL 


- 32681 


NEXT I 


1120 


POKE 


- 16293,0 








1122 


GOSUB 


480 








1124 


POKE 


- 16294,0 








1126 


FOR I 


= 1 TO 50: 


CALL 


- 32667: NEXT I 


1128 


FOR I 


= 1 TO 38: 


CALL 


- 32712: NEXT I 


1130 


CALL 


- 32646: 


FOR I = 


TO 10: NEXT I 


1132 


FOR I 


= 1 TO 26: 


CALL 


- 32681: NEXT I 


1134 


CALL 


- 32653 








1146 


FOR I 


= 1 TO 50: 


CALL 


- 3266' 


7: NEXT I 


1148 


FOR I 


= 1 TO 33: 


CALL 


- 32712: NEXT I 


1150 


CALL 


- 32646: 


FOR I = 


TO 1( 


D: NEXT I 


1152 


FOR I 


= 1 TO 40: 


CALL 


- 3268: 


L: NEXT I 


1154 


CALL 


- 32653 








1156 


FOR I 


= 1 TO 5: 


CALL 


- 32681 


NEXT I 


1158 


POKE 


- 16293,0 








1160 


GOSUB 


440 








1162 


POKE 


- 16294,0 








1164 


FOR I 


- 1 TO 50 


CALL 


- 3266- 


7: NEXT I 


1166 


FOR I 


= 1 TO 38: 


CALL 


- 3271. 


2: NEXT I 


1168 


CALL 


- 32646: 


FOR I = 


TO 1( 


D: NEXT I 


1170 


FOR I 


= 1 TO 26: 


CALL 


- 3268: 


L: NEXT I 


1172 


CALL 


- 32653 








1174 


FOR I 


= 1 TO 50: 


CALL 


- 3266' 


7: NEXT I 


1176 


FOR I 


= 1 TO 33 


CALL 


- 3271 


2: NEXT I 


1178 


CALL 


- 32646: 


FOR I = 


TO 1 


D: NEXT I 


1180 


FOR I 


^ 1 TO 40: 


CALL 


- 3268 


1: NEXT I 


1182 


CALL 


- 32643 








1184 


FOR I 


= 1 TO 5: 


CALL 


- 32681 


: NEXT I 


1186 


POKE 


- 16293,0 








1188 


GOSIIB 


420 








1190 


POKE 


- 16294,0 








1192 


FOR I 


= 1 TO 50 


CALL 


- 3266' 


7: NEXT I 


1194 


FOR I 


= 1 TO 38 


CALL 


- 3271. 


2: NEXT I 


1196 


CALL 


- 32646: 


FOR I = 


TO 1 


3: NEXT I 


1198 


FOR I 


= 1 TO 26 


CALL 


- 3268 


1: NEXT I 


1199 


CALL 


- 32653 




Listing 3 c 


ontinued on 
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Circle 280 on inquiry card. 



>4 ** 



^'By the time we get out of this traffic, 
my 6-month auto policy will be up 
for renewal. 

And they may raise my rate, too!" 



''6 months? 

Next time, call GEICO and 
get a 12-month policy." 




Unlike most companies, GEICO still 
offers the 12-month auto policy... a full 
year's coverage at a low rate. With a 
choice of convenient payment plans to 
fit your budget. Up to 9 payments if 
you wish. 

And this is possible because GEICO 
tries to insure only good drivers. Good 
drivers are the best inflation-fighters 
around. You have f ev^^er accidents. You 
cost us less. So you are one reason we 
can afford to charge you less. 

"Good" doesn't mean "perfect." 
Even good drivers may occasionally 
have an accident. That doesn't neces- 
sarily bar you from GEICO... or from 
being renev^^ed once you're a GEICO 
policyholder 



If you call, you'll talk directly to a 
GEICO sales insurance counselor, not a 
salesman. So there's no pressure. And 
no extra sales expense to inflate the 
cost. 

GEICO has been saving money for 
good drivers since 1936. Tbday, nearly 
1,500,000 people are satisfied GEICO 
policyholders. And that makes GEICO 
the 5th largest of the more than 1,000 
stock companies insuring autos in the 
U.S. 

GEICO has fast and efficient claim 
service v^rith toll-free and collect-call 
telephone numbers throughout the 
U.S. So if you have to report an acci- 
dent or loss, you can call our claim 
adjusters immediately. We also have 



over 3,500 claim representatives coun- 
tryuride to assist in handling your 
claim if necessary. 

NOTE: While you're checking GEICO, why not 
find out about our rates for homeowner/renter 
and boatowner coverage. And-even if you do not 
meet GEICO's auto policy standards-you may 
still obtain the same quality auto coverage and 
service from our affiliate, Criterion Insurance 
Company, at somewhat higher rates. Criterion 
operates in the District of Columbia and every 
state except Massachusetts, New Jersey and 
South Carolina. 



Where good drivers get the 
low rates they deserve. 



Call toll-free 800-841-3000 (8 a.m.-9 a.m. East Coast Time) 
In Georgia call toll-free 800-342-2800 or mail coupon. No obligation. No salesman will call. 



Send to: GEICO & Affiliates, Consumer Information Services, GEICO Center, Macon, GA 31295 
Name 



Address^ 
City 



_Apt. 



If student away at school, how many miles to school? 

miles. 



Year & Make 



-State- 



_Zip_ 



Employer_ 



. = Yrs._ 



Govt, or Military Grade 

Location of car if different from address above: 
Car = 1: City 



Car = 2: City_ 
Car = 3: City_ 



-Have you previously been insured with GEICO? D Yes D No 

State -^ 

State 



_State_ 



Name of current insurance co._ 



-Month/ Year Current Policy Expires- 



Ustall 
drivers 


M 
or 

F 


Relation 


Age 


Marital 
Status 


Occupation 


Yrs. 
lie. 


Driver 
Training 


% of Use 
of Cars 


Accidents 
in Past 
5 Years* 


Violations 
in Past 
3 Years^ 


License 
Suspen- 
sion =■' 


Yes 


No 


= 1=2=3 


Yes 


No 


Yes 


No 


Yes 


No 






SELF 













































































































































Model (Nova, 
Granada, etc.) 

Body type: 
2/4dr. sdn, 
hardtop, sta. wag 



No. of cylinders 



Est. Annual 
Mileage 

Days per week 
driven to work 
or parking area 

One way driving 
distance 

Is car used in 
business (except 
to/from job)? 

If "yes" explain- 





CARl 


CAR 2 


CAR 3 



































































*For accidents, violations, or license suspension, give dates and complete details, including cost of damages, on a separate sheet. 
Check for Information on D Homeowners/Renter's Insurance D Boatowner's Insurance 
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GEICO and Affiliates. Corporate Headquarters: Washington, D.C. 20076 

Circle 166 on inquiry card. 



Not available in New Jersey or Massachusetts. 
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FROM COMPUTERS TO GO 

A six pen plotter option is now available for shipment with the Houston 
Instrument DMP series of plotters. Now you can produce graphs or charts 
in black, red. blue, green, violet, orange and optional brown. With the 
addition of the S395 six pen option, the DMP-2 through the DMP-7 series 
of plotters, becomes the only line of multi-color plotters starting under 
$1,500. 




Digital plotters for the Apple, Atari, PET, PMC-80, TRS-80 or other systems 
with RS-232C or Centronics data source. 



8'-:^ X II" 



DMP-2 
DMP- 3 
DMP-4 



STANDARD 



SI 08 5.00 
S 1250.00 
S1385.00 



6 COLOR 



$1480.00 
51645.00 
SI 780.00 



11" X 17' 



DMP-5 
DMP-6 
DMP-7 



STANDARD 



51685,00 
51850,00 
SI 98 5.00 



6 COLOR 



52080.00 
S2245.00 
$2380.00 




The Houston Instrument HI PAD Digitizers for the Apple, Atari, PET. PMC- 
80, TRS-80 or other systems with RS-232C or Centronics data source. The 
HI PAD Digitizer is an input device that converts graphic information into 
digital values. The HI PAD comes completely assembled and ready to use, 
with an RS-232C and parallel interface integrated for convenient in- 
terfacing to your minicomputer or microcomputer based system. It is 
priced at only $79500. 



SOFTWARE TO GO 

presents 

THE EVANS BUSINESS SYSTEM; a user-definable data-management 
system emphasizing rapid access to individual records for the APPLE II. 
Requires 48K, 1 disk drive, ROM or RAM Applesoft (written by Al Evans) 

USE THE BUSINESS SYSTEM FOR: 



Rolodex Emulation 
Financial Records 
Real Estate Locator 
Grade Books 



Catalogs 

Lab Test Results 

Bibliographies 

Names and Addresses 



Fantasy Game Characters 
Any Application Requiring 
Fast, Cross-referenced 
Random Access to Formatted 
Information 



RETRIEVAL TIME: Average less than 5 seconds for any of 1000 records. 
NUMBER OF FIELDS: defined by user. RECORD LENGTH: Defined by 
user. FILE SIZE: Determined by record length and disk capacity. 
Keyfield(s) : Specified by user. 

INTRODUCTORY OFFER 

You can get the EVANS BUSINESS SYSTEM software package for $99.95, 
nr S15 00 for a demo codv (creditable towards the Dackage purchase.) 



COMPUTERS TO GO 

(a division of C.T.G Corp.) 

2000 Guadalupe Austin, TX 78705 

(512) 472 8926 9A.M. 10 P.M., M.-Sat. 

DEALER INQUIRIES IIMVITED 



Listing 3 continued: 












1200 


FOR I 


= 


1 TO 50: 


CALL 


- 


32667 


NEXT 


I 


1202 


FOR I 


= 


1 TO 33: 


CALL 


- 


32712 


NEXT 


I 


1204 


CALL 


- 


32646: 


FOR I = 





TO 10 


NEXT 


I 


1206 


FOR I 


^ 


1 TO 40: 


CALL 


- 


32681 


NEXT 


I 


1208 


CALL 


- 


32653 












1210 


FOR I 


= 


1 TO 5: 


CALL 


- 


32681: 


NEXT I 


1212 


POKE 


- 


16293,0 












1214 


GOSUB 


4 00 












1216 


POKE 


- 


16294,0 












1218 


FOR I 


= 


1 TO 50: 


CALL 


- 


32667 


NEXT 




1220 


FOR I 


= 


1 TO 38: 


CALL 


- 


32712 


NEXT 




1222 


CALL 


- 


32646: 


FOR I = 





TO 10 


NEXT 




1224 


FOR I 


= 


1 TO 26: 


CALL 


- 


32681 


NEXT 




1226 


CALL 


- 


32653 












1228 


FOR I 


= 


1 TO 50: 


CALL 


- 


32667 


NEXT 




1230 


FOR I 


= 


1 TO 33: 


CALL 


- 


32712 


NEXT 




1232 


CALL 


- 


32646: 


FOR I = 





TO 10 


NEXT 




1234 


FOR I 


= 


1 TO 40: 


CALL 


- 


32681 


NEXT 




1236 


CALL 


- 


32653 












1238 


FOR I 


= 


1 TO 5: 


CALL 


- 


32681: 


NEXT I 


1240 


POKE 


- 


16293,0 












1242 


GOSUB 


380 












1244 


POKE 


- 


16294,0 












1246 


FOR I 


= 


1 TO 50: 


CALL 


- 


32667 


NEXT 




1248 


FOR I 


= 


1 TO 38: 


CALL 


- 


32712 


NEXT 




1250 


CALL 


- 


32646: 


FOR I = 





TO 10 


: NEXT 




1252 


FOR I 


= 


1 TO 26: 


CALL 


- 


32681 


: NEXT 




1254 


CALL 


- 


32653 












1256 


FOR I 


= 


1 TO 50: 


CALL 


- 


32667 


NEXT 




1258 


FOR I 


= 


1 TO 33: 


CALL 


- 


32712 


: NEXT 




1260 


CALL 


- 


32646: 


FOR I = 





TO 10 


NEXT 




1262 


FOR I 


= 


1 TO 40: 


CALL 


- 


32681 


NEXT 




1264 


CALL 


- 


32653 












1266 


FOR I 


= 


1 TO 5: 


CALL 


- 


32681: 


NEXT I 


1268 


POKE 


- 


16293,0 












1270 


GOSUB 


360 












1272 


POKE 


- 


16294,0 












1274 


FOR I 


= 


1 TO 50: 


CALL 


- 


32667 


NEXT 




1276 


FOR I 


= 


1 TO 38: 


CALL 


- 


32667 


NEXT 




1278 


CALL 


- 


32646: 


FOR I = 





TO 10 


NEXT 




1280 


FOR I 


= 


1 TO 26: 


CALL 


- 


32681 


NEXT 




1282 


CALL 


- 


32653 












1284 


FOR I 


= 


1 TO 50: 


CALL 


- 


32667 


NEXT 




1286 


FOR I 


= 


1 TO 33: 


CALL 


- 


32712 


NEXT 




1288 


CALL 


- 


32646: 


FOR I = 





TO 10 


NEXT 




1290 


FOR I 


= 


1 TO 40: 


CALL 


- 


32681 


NEXT 




1292 


CALL 


- 


32653 












1294 


FOR I 


= 


1 TO 5: 


CALL 


- 


32681: 


NEXT I 


1296 


POKE 


- 


12394,0 












1298 


GOSIJB 


340 












1300 


POKE 


- 


16294,0 












1302 


FOR I 


= 


1 TO 50: 


CALL 


- 


32667 


NEXT 




1304 


FOR I 


= 


1 TO 38: 


CALL 


- 


32712 


NEXT 




1306 


CALL 


- 


32646: 


FOR I = 





TO 10 


NEXT 




1308 


FOR I 


= 


1 TO 26: 


CALL 


- 


32681 


NEXT 




1312 


FOR I 


- 


1 TO 50: 


CALL 


- 


32667 


NEXT 




1314 


FOR I 


= 


1 TO 33: 


CALL 


- 


32712 


NEXT 




1316 


CALL 


- 


32546: 


FOR I = 





TO 10 


NEXT 




1318 


FOR I 


= 


1 TO 40: 


CALL 


- 


32681 


NEXT 




1320 


CALL 


- 


32653 












1322 


For I 


= 


1 TO 5: 


CALL 


- 


32681: 


NEXT I 


1324 


POKE 


- 


16293,0 












1326 


GOSUB 


320 












1328 


POKE 


- 


16294,0 












1330 


FOR I 


= 


1 TO 50: 


CALL 


- 


32667 


NEXT 




1332 


FOR I 


= 


1 TO 38: 


CALL 


- 


32712 


NEXT 




1334 


CALL 


- 


32646: 


FOR I = 





TO 10 


NEXT 




133G 


FOR I 


= 


1 TO 26: 


CALL 


- 


32681 


NEXT 




1338 


CALL 


- 


32653 












1340 


FOR I 


= 


1 TO 50: 


CALL 


- 


32667 


. NEXT 




1342 


FOR I 


= 


1 TO 33: 


CALL 


- 


32712 


: NEXT 




1344 


CALL 


- 


32646: 


FOR I = 





TO 10 


: NEXT 




1346 


FOR I 


= 


1 TO 40: 


CALL 


- 


32681 


: NEXT 




1348 


CALL 


- 


32653 




Lis 
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Circle 376 on inquiry card. 



Circle 419 on Inquiry card. 



COMPUTERS-TERMINALS-MODEMS! 



MODEMS AND COUPLERS 



Connect your Apple, TRS-80 or any other computer or terminal to the phone lines! 



Penril 




Penril 
300/1200 



Penril 300/1200— Bell 212A style $799 

Bell 212A style. 1200 baud and 300 baud. Manual origi- 
nate, auto-answer. Full duplex. RS232. Direct connect 
to phone lines via RJ11C standard extension phone 
voice jack. 1 year warranty. 




U.S. Robotics 

USR-330A 

Bell 103/113 style 

USR-330D 

Bell 103/113 style 



USR-330D $339 

Bell 103/113 style. 330 baud. Manual originate, auto- 
answer. Half/full duplex. RS232. 1 year warranty. Direct 
connect to phone lines via RJ11C standard extension 
phone voice jack. 

USR-330A $399 

Same as USR-330D but includesauto-dial capability. 




U.S. Robotics 

The 

Phone Link 
Acoustic 
Modem 



BelM03/113 style $179 

300 baud. Sleek, low profile. Originate and answer cap- 
ability. Half/full duplex. Self-test. RS232. Light displays 
for On, Carrier, Test, Send Data, Receive Data. 15oz. 

Perkin-Elmer Corporation 

Bantam 550B .... $694 1 

Compact. Silent. Upper/lower) 
case. 80th col. wrap-around. 
Bell. Integrated numeric pad. 
Printer port. Transparent 
mode. Editing features. 
Tabbing. 

Bantann550E...$755| 

Same as 550B plus 
separate numeric key- 
pad and cursor direction | 
keys. 

Bantam 5503 $879 

Same as 550E plus block mode. 8 function keys, and 
protected fields, reverse video fields, half intensity 
fields, blinking fields. 

550 Options 

20mA Current Loop Interface $70 

Non-Glare Screen $25 

2nd page of memory (550S only).. $100 




Digital Equipment Corporation 



DEC VT100 



DEC VT100... $1668 

Detachable keyboard. Separate numeric keypad with 
function keys. Business forms character set. Reverse 
video. Selectable double-size characters. Bidirectional 
smooth-scrolling. 80 cols or 132 cols. Split screen. Set- 
table tabs. Line drawing graphic characters. Status line. 
Key-Click. 



HARDCOPY TERMINALS 



Teletype 
Model 43 



CRT'S 




Perkin-Elmer 
Corporation 



Superowl 1251 



Perkin-Elmer Superowl 1251 $1564 

Intelligent, editing CRT. Detachable keyboard. 32 fully 
programmable function keys. Intelligent printer part. 
Business forms character set. Block mode. Protected 
fields. Blinking fields. Numeric fields. Reverse video. 
Half intensity. Polling. Down line loading of options. Re- 
mote control of all options by host computer. Settable 
tabs. Status line. Separate numeric keypad. Transpar- 
ent mode, 




Teletype 
Corporation 



Teletype Model 43 KSR with RS232 
and Connector Cable $999 

30 CPS. Dot matrix. 1 32cols.Truedescenders on lower 
case. Excellent print quality for dot matrix printer. Pin 
feed. 




NEC Corporation 
NEC Splnwrlter 5510 & 5520 




5520 KSR Spinwriter $3088 

55 CPS. Impact printer. Selectric print quality. Change- 
able printfonts. 110, 300 and 1200 baud data rate. Nu- 
meric keypad. Friction and tractor feed. 

5510 Spinwriter $2754 

55 CPS. Impact printer. Selectric print quality. Change- 
able printfonts. 1 1 0, 300 and 1 200 baud data rate. Fric- 
tion and tractor feed. 



& PRINTERS 



DEC LA120 

Digital Equipment 
Corporation 

DECLA120... $2388 

1 80 CPS. Dot matrix. Upper/lower case. 1 K buffer. De- 
signed for 1200 baud communications. 30 character 
answerback message. Adjustable line spacing. Adjus- 
table character sizes including double sized characters. 
Settable horizontal and vertical tabs. Top-of-f orm capa- 
bility. RS232. 




Perkin-Elmer 
Corporation 



Pussycat 650/655 
CRT Screen Printer 



650/655 Pussycat CRT Screen Printer. $899 

100 CPS. Extremely compact and quiet. 110 to 9600 
baud rate. 2K buffer. Ideal for producing rapid, reliable 
hardcopy of your CRT screen display. Can be added to 
any CRT with our interface option. 




^90^ 




Digital 

Equipment 

Corp. 



DECLA34DA... $939 

30 CPS. Dot matrix. Upper/lower case. 4 character 
sizes. Up to 217 cols per line. 6 lines per inch settings. 
Friction feed. Settable tabs. RS232. 

DECLA34AA $1095 

30 CPS. Dot matrix. Upper/lower case. 8 character 
sizes including double size characters. 6 lines per inch 
settings. Up to 2 1 7 cols per line. Friction feed. Settable 
horizontal and vertical tabs. Top-of-form capability. 
Options for LA34AA and LA34DA 

Tractor Feed Mechanism $114 

Numeric Keypad w/ Function Keys . . $69 

Pedestal $100 

Paper Out Sensor $25 

APL Capability with APL Keycaps .. $499 
2K Buffer with Text Editor and 1200 Baud 
Communications Capability $499 
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Leasing rates and lease/purchase plan information is available on request. 

All equipment is shipped with o 10 day money back guarantee. 

We offer full service, on site maintenance plans on all equipment. 

All equipment in stock. 



U.S. ROBOTICS 

2D3N. WABASH SUfTE 1718 CHICAGO.' ILL BOBQl 



SALES 

JENERAL OFFICES 

JERVICE 



34B-5B5I 
V33-OAB-7 




HOBBYWORLD 

ELECTRONICS, INC. 

19511 Business Center Drive, Dept B-5 
Northridge, California, 91324 

may'M 

16K Memory $29.00 



Add-On 



(Includes Shipping) 



for TRS-80 ® Apple® and Exidy® 

Everything you need to upgrade your system. 

Cat No. Description 

1156 For the TRS-80 Keyboard Unit 

1 1 56 A For TRS-80 Exp. Interface (prior 

to 4/1/79) 
1 1 56B For the TRS-80 Exp. Interface 

(after 4/1/79) 
1156C Apple II 
1 1 56D Exidy Sorcerer 

Verbatim Diskettes 




$26.00/Box 

(Includes Shipping) 

• Datallfe Formula 

• Single Sided, 
Double Density 

• 10 Diskettes per Box 



Cat No. Description 

1147 Soft Sector 

1 148 10 Hole, Hard Sector 

1 149 16 Hole, Hard Sector 



Use for 

TRS-80, Apple, ATARI 

North Star 

Micropolis 



HOW TO ORDER 

Order by phone or by mail. Pay by check, 
Visa, MasterCard, or C.O.D. (C.O.D. add 
$1.40 add*l.) Charge orders: Include Card 
No. and Expiration Date. 



Toll Free (outside Calif): 
(800) 423-5387 

Calif & Outside USA: 
(213)886-9200 

Watch for our new name, HW ELECTRONICS, 
appearing in our ads next month. 
We'ue changed our name because at HW, 
computers are more than just a hobby. 



Listing 


3 contir 


me 


d: 










1350 


FOR I 


= 


1 TO 5: 


CALL - 


- 32681: 


NEXT I 




1352 


POKE 


- 


16293,0 










1354 


GOSUB 


300 










1356 


POKE 


- 


16294,0 










1358 


FOR I 


= 


1 TO 50: 


CALL 


- 32667: 


NEXT I 




1360 


FOR I 


= 


1 TO 38: 


CALL 


- 32712: 


NEXT I 




1362 


CALL 


- 


32646: 


FOR I = 


TO 10: 


NEXT I 




1364 


FOR I 


= 


1 TO 26: 


CALL 


- 32681: 


NEXT I 




1366 


CALL 


- 


32653 










1368 


FOR I 


= 


1 TO 50: 


CALL 


- 32681: 


NEXT I 




1370 


FOR I 


= 


1 TO 37: 


CALL 


- 32681: 


NEXT I 




1372 


CALL 


- 


32646: 


FOR I = 


TO 10: 


NEXT I 




1373 


REM \ 


AXIS 










1374 


FOR I 


= 


1 to 700 


: CALL 


- 32712 


: NEXT I 




1376 


FOR I 


= 


1 to 13: 


CALL 


~ 32667: 


NEXT I 




1378 


CALL 


- 


32646: 


FOR I = 


TO 10: 


NEXT I 




1380 


FOR I 


= 


1 TO 26: 


CALL 


- 32695: 


NEXT I 




1381 


CALL 


- 


32653 










1382 


FOR I 


= 


1 TO 44: 


CALL 


- 32681: 


NEXT I 




1384 


FOR I 


= 


1 TO 43: 


CALL 


- 32667: 


NEXT I 




1386 


POKE 


- 


16293,0 










1388 


GOSUB 


400 










1390 


POKE 


- 


16294,0 










1392 


FOR I 


= 


1 TO 6: 


CALL - 


- 32681: 


NEXT I 




1394 


FOR I 


= 


1 TO 10: 


CALL 


- 32695. 


NEXT I 




1396 


CALL 


- 


32646: 


FOR I = 


TO 10 


NEXT I 




1398 


FOR I 


^ 


1 TO 40: 


CALL 


- 32695: 


NEXT I 




1400 


CALL 


- 


32653 










1402 


FOR I 


= 


1 TO 50: 


CALL 


- 32681 


NEXT I 




140^ 


FOR I 


= 


1 TO 33: 


CALL 


- 32667 


NEXT I 




1406 


CALL 


- 


32646: 


FOR I = 


TO 10 


NEXT I 




1408 


FOR I 


= 


1 TO 26: 


CALL 


- 32695 


NEXT I 




1410 


CALL 


- 


32653 










1412 


FOR I 


= 


1 TO 44: 


CALL 


- 32681 


NEXT I 




1414 


FOR I 


= 


1 TO 43: 


CALL 


- 32667 


NEXT I 




1416 


POKE 


- 


16293,0 










1418 


GOSUB 


380 










1420 


POKE 


- 


16294,0 










1422 


FOR I 


= 


1 TO 6: 


CALL 


- 32681: 


NEXT I 




1424 


FOR I 


= 


1 TO 10: 


CALL 


- 32695 


: NEXT I 




1426 


CALL 


- 


32646: 


FOR I = 


TO 10 


: NEXT I 




1428 


FOR I 


= 


1 TO 40: 


CALL 


- 32695 


: NEXT I 




1430 


CALL 


- 


32653 










1432 


FOR I 


= 


1 TO 50: 


CALL 


- 32681 


: NEXT I 




1434 


FOR I 


= 


1 TO 33: 


CALL 


- 32667 


: NEXT I 




1436 


CALL 


- 


32646: 


FOR I = 


TO 10 


: NEXT I 




1438 


FOR I 


= 


TO 26: 


CALL 


- 32695 


: NEXT I 




1440 


CALL 


- 


32G53 










1442 


FOR I 


= 


1 TO 44: 


CALL 


- 32631 


: NEXT I 




1444 


FOR I 


= 


1 TO 33: 


CALL 


- 32667 


: NEXT I 




1446 


POKE 


- 


15293,0 










1448 


GOSUB 














1450 


POKE 


- 


16294,0 










1452 


FOR I 


= 


1 TO 6: 


CALL 


- 32681: 


NEXT I 




1454 


FOR I 


= 


1 TO 10: 


CALL 


- 32695 


: NEXT I 




1456 


CALL 


- 


32646: 


FOR I = 


TO 10 


: NEXT I 




1458 


FOR I 


= 


1 TO 40 


CALL 


- 32695 


: NEXT I 




1460 


CALL 


- 


32653 










1462 


FOR I 


= 


1 TO 50: 


CALL 


- 32681 


: NEXT I 




1464 


FOR I 


= 


1 to 33: 


CALL 


- 32667 


: NEXT I 




1466 


CALL 


- 


32646: 


FOR I = 


TO 10 


: NEXT I 




1468 


FOR I 


= 


1 TO 26: 


CALL 


- 32695 


: NEXT I 




1470 


CALL 


- 


32653 










1472 


FOR I 


= 


1 TO 44. 


CALL 


- 32681 


: NEXT I 




1474 


FOR I 


= 


1 TO 4 3 


CALL 


- 32667 


: NEXT I 




1476 


POKE 


- 


16293,0 










1478 


GOSUB 


340 










1480 


POKE 


- 


16294,0 










1482 


FOR I 


= 


1 TO 6: 


CALL 


- 32681: 


NEXT I 




1484 


FOR I 


= 


1 TO 10: 


CALL 


- 32695 


: NEXT I 




1486 


CALL 


- 


32646: 


FOR I = 


IX) 10 


: NEXT I 




1488 


FOR I 


= 


1 TO 40 


CALL 


- 32695 


: NEXT I 




1490 


CALL 


- 


32653 










1492 


FOR I 


= 


1 TO 50: 


CALL 


- 32681 


: NEXT I 














Listing 3 c 


ontinued on page 312 
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Circle 185 on Inquiry card. 



AU THESE FEATURES... 

IN THIS SMAU SPACE... 

AT THIS LOM PRICE! 



Greater computer power . . . fewer separate 
components . . . larger capability . . . simpler to 
operate . . .. modular maintenance . . . 

These are the unique benefits of the Quasar 
Data QPD-100 Floppy Disk Computer . . . plus 
unsurpassed reliability. . . plus 1 2-month warranty on all PC boards. 

Its highly reliable, industry-standard MFE drive is compact. 
Accepts both single AND double-sided disks. 

Upgradeable from the Z-80® microprocessor-based 
system to our 16 BIT microprocessor-based system by simply 
plugging in extra PC cards. Hard disk and multi-user 
systems available. 

As your requirements grow, your QDP-1 00 can grow 
to fit them. 

The Quasar Data QDP-1 OOH is a larger version with 
6-megabyte capacity; includes one double-sided floppy 
and one 574 microwinchester hard disk. 

Both the Quasar Data QDP-1 00 and QDP-100H are 
fully compatible with all standard terminals. 

Phone or write for descriptive bulletin and specifica- 
tions. And ask for a demonstration. Dealer inquiries invited. 

QUASAR DATA'S QDP-100 
COMPUTER SYSTEM. 



4,695 






^ourt 






1 8" wide 
167/8" deep 
11" high 

Complete systems available^ 



Z-80 is a trademark of Zilog Corp. 

CP/M and MP/M 

are trademarks of Digital Research Corp, 






# » 



Circle 341 on inquiry card. 



Quasar Data Products 

10330 Brecksville Road, Brecksville (Cleveland), Ohio 44141 

Phone: 216/526-0838 / 526-0839 
Telex: 241596 




■save' 

WITH DSC'S 
10% CLUB 

YOU CAN BUY HARDWARE, AT 10% ABOVE 

WHOLESALE 

JOIN NOW: $15.00 ANNUAL MEMBERSHIP 

FEE INCLUDES $10.00 CREDIT TOWARD 

FIRST PURCHASE AND PRICE LIST OF 

PRODUCTS 



TERMS - PREPAYMENT. CASH, CERTIFIED CHECK, m O M C 

AND VISA ADD 4%; F OB ORIGIN 

MANUFACTURERS WARRANY SlOOOO MIN. PURCHASE 



COMPUTERS 




INTERTECSB64K 


S2640. 


QD64K 


2990. 


ZENITH Z89/48K 


2204. 


TRS-80MODII64K 


3350. 


TRS-80MODIIM6K 


$854. 


32K2DR. 


2100. 


HP85 


2782. 


Applell&ll + 16K 


1141. 


DRIVES - INC. P.S. & ENC. 


2DR. CABLE 


25. 


8" CDC FOR MOD II 


749. 


MPI40TK1 SIDE 


285. 


80TK1SIDE 


379. 


40TK2SIDE 


379. 


80TK2SIDE 


499. 


LOBO/APPLE/CONT3. 3495 


ADDITIONAL DRIVE 


434. 


TANDON40K1SIDE 


270. 


80TK1SIDE 


365. 


40TK2SIDE 


365. 


80TK2SIDE 


455. 


PRINTERS — "INC. TRACTORS 


••NEC-5510 


2530. 


5530 


2530. 


••C.ITOH-25CPS 


1477. 


••DIABLO630 


2184. 


1640 RO 


2509. 


1650RO 


2656. 


1650KSR 


2932. 


CABLES Im. 


35. 


EPSON MX70 


409. 


MX80 


485. 


CENTRONICS737-1 


696. 


TI810BASIC/SER 


1480. 


810W/VCC& 




ASCII/SER 


1943. 


810 VFC & CP/ 




PARALLEL 


1716 


820KSR BASIC 


1722. 


825 RO LOADED/ 




75CPS 


1341. 


PAPERTIGER460G 


1111. 


ANADEX9500 


1287. 


9501 


1287. 


2KBUFFER/INST. 


70. 


OKIDATAMICROLINE 




80 


418. 


82 


617. 


83 


920. 


TRACTORS 


99. 



TERMINALS — HAZELTINE 

1410 715. 

1420 787. 

1500 837. 

1510 1024. 

1520 1202. 

1552 1028. 

ACCESSORIES 
D-CATMODEM 150. 

LEXICON MODEM 129. 

16KRAM-4116 29. 

TRS-80EXP. INT. 246, 

CALL FOR PRICES ON ITEMS NOT LISTED 
PRICES SUBJECT TO CHANGE WITHOUT NOTICE 

I WANT TO JOIN NOW. M^k ^[^ 
NAME _^ 



STREET . 
CITY 



CHARGE O MASTER CHG. D VISA 
CARD NUMBER 



EXPIRATION DATE 



Disk Supply Co 



■ Disi 

^^^^ SUITE 43£ 



SUITE 439. ins. OLIVE ST.. MEDIA. PA 19063 
(215) 461-5437 




Listing 3 continued: 










1494 


FOR I 


= 


1 TO 33: 


CALL 


- 


32667 


NEXT I 


1496 


CALL 


- 


32646: 


FOR I = 





TO 10 


NEXT I 


1498 


FOR I 


= 


1 TO 26: 


CALL 


- 


3269S 


NEXT I 


1500 


CALL 


- 


326.'33 










1502 


FOR I 


= 


1 TO 44: 


CALL 


- 


32681 


NEXT I 


1504 


FOR I 


= 


1 TO 43: 


CALL 


- 


32667 


• NEXT I 


1506 


POKE 


- 


16293,0 










1508 


GOSUB 


320 










1510 


POKE 


- 


16294,0 










1512 


FOR I 


= 


1 TO 6: 


CALL - 




32681: 


NEXT I 


1514 


FOR I 


= 


1 TO 10: 


CALL 


- 


32695 


: NEXT I 


1516 


CALL 


- 


32646: 


FOR I = 





TO 10 


NEXT I 


1518 


FOR I 


= 


1 TO 40: 


CALL 


- 


32695 


NEXT I 


1520 


CALL 


- 


32653 










1522 


FOR I 


= 


1 TO 50: 


CALL 


- 


32681 


: NEXT I 


1524 


FOR I 


= 


1 TO 33: 


CALL 


- 


32667 


NEXT I 


1526 


CALL 


- 


32646: 


FOR I = 





TO 10 


: NEXT I 


1528 


FOR I 


= 


1 TO 26: 


CALL 


- 


32695 


: NEXT I 


1530 


CALL 


- 


32653 










1532 


FOR I 


= 


1 TO 44: 


CALL 


- 


32681 


NEXT I 


1534 


FOR I 


= 


1 TO 43: 


CALL 


- 


32G67 


NEXT I 


1536 


POKE 


- 


16293,0 










1538 


GOSUB 


300 










1540 


POKE 


- 


16294,0 










1542 


FOR I 


= 


1 TO 6: 


CALL - 


- 


32681: 


NEXT I 


1544 


FOR I 


= 


1 TO 10: 


CALL 


- 


32695 


NEXT I 


1546 


CALL 


- 


32646: 


FOR I = 





TO 10 


NEXT I 


1548 


FOR I 


= 


1 TO 40: 


CALL 


- 


32695 


NEXT I 


1550 


CALL 


- 


32653 










1552 


FOR I 


= 


1 TO 50: 


CALL 


- 


32681 


NEXT I 


1554 


FOR I 


= 


1 TO 33: 


CALL 


- 


32667 


NEXT I 


1556 


CALL 


- 


32646: 


FOR I = 





TO 10 


NEXT I 


1558 


FOR I 


= 


1 TO 26: 


CALL 


- 


32695 


NEXT I 


1560 


CALL 


- 


32653 










1562 


FOR I 


= 


1 TO 26: 


CALL 


- 


32667 


NEXT I 


1564 


FOR I 


= 


1 TO 100: CALL 




- 32681: NEXT I 


1566 


CALL 


- 


32646: 


FOR I = 





TO 10 


NEXT I 


1568 


FOR I 


= 


1 TO 26: 


CALL 


- 


32695 


NEXT I 


1570 


CALL 


- 


32653 










1572 


FOR I 


= 


1 TO 13: 


CALL 


- 


32667 


NEXT I 


1574 


FOR I 


= 


1 TO 50: 


CALL 


- 


32712 


NEXT I 


1999 


RETURN 














1 ' i ' 1 M ' I ' 1 ' P i ' i 



Figure 3: Sample plot of results obtainable with the information included in this article. 
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Computer experts 
(the pros) usually have big 
computer experience. 
ThaVs why when they shop 
system software for Z80 
micros, they look for 
the big system features 
they're used to. And thaVs 
why they like Multi-User 
OASIS. You will too. 



DATA INTEGRITY: FILE & 
AUTOMATIC RECORD LOCKING 



The biggest challenge 
forany multi-user system 
is co-ordinating requests 
from several users 
to change the same record 
at the same time. 

Without proper 
co-ordination, the 
confusion and problems 
of inaccurate or even 
destroyed data can be 
staggering. 

Our File and Automatic 
Record Locking features 
solve these problems. 

For example: normally 
all users can view a 
particular record at the 
same time. But, if that 
record is being updated 
by one user, automatic 
record locking will deny all 
other users access to the 
record until the up-date is 
completed. So records 
are always accurate, 
up-to-date and integrity 
is assured. 

Pros demand file & 
automatic record locking. 
OASIS has it. 



SYSTEM SECURITY: 

LOGON, PASSWORD 

& USER ACCOUNTING 



Controlling who gets on 
yoursystemandwhatthey 
do once they're on it is the 
essence of system security. 

Circle 326 on inquiry card. 



(THENCOMPARL) 



Without this control, 
unauthorized users could 
access your programs and 
data and do what they like. 
A frightening prospect 
isn't it? 

And multi-users 
can multiply the problem. 

But with the Logon, 
Password and Privilege 



Level features of Multi-User 



OASIS, a system manager 
can specify foreach user 
which programs and files 
may be accessed— 
and for what purpose. 

Security is further 
enhanced by User 
Accounting — a feature that 
lets you keep a history 
of which user has been 
logged on, when and 
for how long. 

Pros insist on these 
security features. 
OASIS has them. 



EFFICIENCY: 
RE-ENTRANT BASIC 



A multi-user system 
is often not even practical 
on computers limited 
to 64K memory. 

OASIS Re-entrant 
BASIC makes it practical. 

How? 

Because all users use a 
single run-time BASIC 
module, to execute their 
compiled programs, less 



memory is needed. Even 
if you have more than 64K, 
your pay-off is cost saving 
and more efficient use 
of all the memory you have 
available— because it 
services more users. 

Sound like a pro feature? 
It is. And OASIS has it. 



AND LOTS MORE... 



Multi-UserOASIS supports 
as many as 1 6 terminals 
andean run in as little as 
56K memory. Or, with 
bank switching, as much 
as784K. 

Multi-Tasking lets each 
user run more than one 
job at the same time. 

And there's our BASIC- 
a compiler, interpreter and 
debuggerall in one. 
An OASIS exclusive. 

Still more: Editor; Hard 
& Floppy Disk Support; 
Keyed (ISAM). Direct & 
Sequential Files; Mail-Box; 



Scheduler; Spooler; 
all from OASIS. 

Our documentation is 
recognized assome of the 
best, most extensive, in the 
industry. And, of course, 
there's plenty of 
application software. 

Put it all together and it's 
easytoseewhythe real 
pros like OASiS. Join them. 
Send your order today. 




OASIS IS AVAILABLE FOR 

SYSTEMS: Altos; Compucorp: Cromemco; 
Delia Products; Digilal Group; Digital 
Microsystems; Dynabyte; Godbout: IBC: 
Index: Intersystems; North Star: Onyx; 
SO Systems; TRS 80 Mod II; Vector 
Graphic; Vonmex 

CONTROLLERS: Bell Controls; Cameo; 
Corvus; Konan; Micromation; Micropolis; 
Tarbell; Teletek: Thinkertoys; X Comp. 



Write for complete. 

Iree Application Software Directory 



PLEASE SENI 

Product 


)ME: 

Price 

wjtti 

Manual 


Manual 
Only 


OPERATING SYSTEM 

(Includes: 
EXEC Language; 
File Management; 
User Accounting; 
Device Dnvers; 
Prini Spooler; 
General Text 
Editor: etc.) 
SINGLE-USER 
MULTI-USER 


S150 
350 


SI 7.50 
17.50 


BASIC COMPILER/ 
INTERPRETER/DEBUGGER 


100 


15.00 


RE-ENTRANT BASIC 

COMPILE()/INTERPRETER/ 

DEBUGGER 


150 


15.00 


DEVELOPMENT PACKAGE 

(Macro Assembler: 
Linkage Editor; 
Debugger) 


150 


25.00 


TEXT EDITOR i 
SCRIPT PROCESSOR 


150 


15.00 


DIAGNOSTIC & 
CONVERSION UTILITIES 

(Memory Test; 
Assembly Language; 
Converters; File 
Recovery; Disk Test: 
File Copy from 
other OS; etc.) 


100 


15.00 


COMMUNICATIONS 
PACKAGE 

(Terminal Emulator; 
File Send & Receive) 


100 


15.00 


' PACKAGE PRICE 

(All of Above) 
SINGLE-USER 
1 MULTI-USER 


500 
850 


60.00 
6000 


FILE SORT 


100 


15.00 


' COBOL-ANSI 74 


750 


35.00 


Order OASIS from; 

1 Phase One Systems 
. 7700 Edgewater Dri 
1 Oakland, CA 94621 

1 Telephone (415) 562-808 
|TWX 910-366-7139 

|NAME 


i, Inc. 

ve, Suite 830 

5 


■ STREET (NO BOX ^ 


) 


CITY 




j STATE Z 

AMOUNTS 

' (Attach system descripti 
1 add S3 for sfiipping; 
. California residents add 

' D Check enclosed 
In UPS CO. D. D N 
1 Card Number 


IP 

on; 

sales tax) 
D VISA 
/lastercharge 


1 Expiration Date 
1 Sianature 



MAKES MICROS RUN LIKE MINIS 
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Circle 276 on inquiry card. 



MTI stocks 'em all 
for faster delivery. 



No hidden charges. Prices include delivery. 

Ask about our "QED^discounts. 

VISA and MasterCard orders accepted. 

VIDEO TERMINALS 

VT100 DECscope $ 1595 

VT132 DECscopa '. 1995 

ADM-3A (dumb terminal) 795 

ADM-3A+ (dumb terminal) 875 

ADM-5 (dumb terminal) 945 

ADM-31 (2 page buffer) 1185 

ADM-42 (8 page buffer avail.) 2035 

1410 (Hazeltine dumb terminal) 825 

1420 (dumb terminal) 895 

1421 (Consul 580 &ADM-3Acomp.) 850 

1500 (dumb terminal) 1045 

1510 (buffered) 1145 

1520 (buffered printer port) 1395 

1552 (VT52 compatible) 1250 

GRAPHICS TERMINALS 

VT100 with graphics pkg 3160 

ADM-3A with graphics pkg 1995 

ADM-3A+ with graphics pkg 2075 

300 BAUD TELEPRINTERS 

LA34-DA DECwriter IV 995 

LA34-AA DECwriter IV 1095 

LA36 DECwriter II 1295 

Teletype 4310 1095 

Teletype 4320 1 1 95 

Diablo 630 RO 2295 

Diablo 1640 KSR 2775 

Diablo 1650 KSR 2835 

Tl 743 (portable) 1190 

Tl 745 (port/built-in coupler) 1485 

Tl 763 (port/bubble memory) 2545 

Tl 765 (port/bubble/b.i. coupler) 2595 

600 BAUD TELEPRINTERS 

Tl 825 RO impact 1450 

Tl 825 KSR impact 1570 

Tl 825 RO Pkg 1625 

Tl 825 KSR Pkg 1795 

1200 BAUD TELEPRINTERS 

LA 1 20 RO (forms pkgj 2295 

LA 120-AA DECwriter III (forms pkg.) 2095 

LA 180 DECprinter I 2295 

Tl 783 (portable) 1645 

Tl 785 (port/built-in coupler) 2270 

Tl 787 (port/internal modem) 2595 

Tl 810 RO impact 1760 

Tl 810 RO Pkg 1950 

Tl 820 KSR impact 2025 

Tl 820 RO 1850 

Tl 820 KSR Pkg 2195 

TI820ROPkg 2025 

2400 BAUD 

Dataproducts M200 (2400 baud) 2595 

DATAPRODUCTS LINE PRINTERS 

B300 (300 LPM band) 5535 

B600 (600 LPM band) 6861 

2230 (300 LPM drum) 7723 

2260 (600 LPM drum) 9614 

2290 (900 LPM drum) 12655 

ACOUSTIC COUPLERS 

A/J A242-A (300 baud orig.) 242 

A/J 247 (300 baud orig.) 315 

A/J AD342 (300 baud orig./ans.) 395 

A/J 1234 (Vadic compatible) 895 

A/J 1245 (300/1200 Bell comp.) 695 

MODEMS 

GDC 103A3 (300baud Bell) 395 

GDC 202S/T (1200 baud Bell) 565 

GDC 212-A (300/1200 baud Bell) 850 

A/J 1256 (Vadic compatible) 825 

A/J 1 257 (triple modem w/phone) 975 

CASSETTE STORAGE SYSTEMS 

Techtran816 (store/forward) 1050 

Techtran 817 (store/for/speed up) 1295 

Techtran 818 (editing) 1795 

Techtran 822 (dual) 2295 

MF E 5000 (editing) 1 495 

FLOPPY DISK SYSTEMS 

Techtran 950 (store/forward) 1395 

Techtran 951 (editing) 1995 



mti 



Applications Specialists & Distributors 
Great Neck, New York/Cleveland, Ohio. 



N.Y.: 516/482-3500 & 212/895-7177 
800/645-801& Ohio: 216/464-6688 



+ Y 



{-X,+Y), 



(-X.-Y)' 




{ + X, + Y) 



( + X,-Y) 



VECTOR NOTATION 



COMMAND 


CHARACTER 


HEXADECIMAL 
ADDRESS 


+Y 


P 


8038 


+X, + Y 


q 


8042 


+ X 


r 


8049 


+ X,-Y 


s 


8050 


-Y 


t 


8057 


-x,-y 


u 


805E 


-X 


V 


8065 


-X,+Y 


w 


806C 


PEN UP 


y 


8073 


PEN DOWN 


z 


807A 



Table 1: Chart of plotter pen~movement commands and the 
vector notation associated with each command. 



Text continued from page 298: 



f START j 


fc^ 


' 


m^y^ 


? \. 




fPEN POSmONED IN ] 
"|CORNER J 



YES 



DRAW AND LABEL 
X AXIS 



DRAW AND LABEL 
Y AXIS 



CALCULATE 
CAPACITOR 
VOLTAGE 



PLOT VOLTAGE 




( ^^^ J 



Figure 4: Flowchart for the BASIC pro- 
gram used to produce figure 3. 



Table 1 shows plotter commands 
and the vector notation associated 
with each. Listing 2 on page 300 is a 
machine-language routine that gener- 
ates the specified command charac- 
ters. To execute a given command, a 
jump is made to the appropriate hexa- 
decimal address, where the proper 
character is loaded into the ac- 
cumulator. A call is then made to the 
parallel-to-serial subroutine, where 
the command character is transferred 
from the computer to the plotter. 

Results with the digital plotter have 
been encouraging. Figure 3 on page 
312 shows an actual plot made on the 
plotter. A #0 Rapidograph pen was 
used to produce a high-quality plot. 
The plot is a simulation of the voltage 
drop across a capacitor that is placed 
in series with a resistor and a fixed 
voltage source. Figure 4 shows the 
flowchart of the program, and listing 
3 beginning on page 302 shows the 
program with comments. 

At present, the Apple II and Hiplot 
digital plotter are being used for 
several projects that include the spec- 
tral analysis of breath sounds, muscle 
voltages, and neural characteristics. 
The two units working together pro- 
vide a low-cost, high-quality record 
of the analysis of scientific data.B 
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MAIN FRAME 



MICR< 




OSM's ZEyS multiprocessor computer system delivers main frame performance for one to 64 users — 
performance impossible in a single processor micro! We start with the SlOO bus and mount a 
Z80A as master processor to control the shared resources of disk and printer. Then we add a separate 
single board Z80A processor for each user (no bank switching!) so ZE|.iS can grow any time from a 
single user to many with no changes in programs or files. And each user is independent of reset or 
program crash in other users. 

OSM's MUSE operating system — the Multi User System Executive — is many times faster than other 
leading operating systems. Each user owns a resident copy of MUSE so you don't wait for the bus 
or interrupt the master processor to do console I/O and applications code. MUSE finds files fast with 
a random directory access similar to random file access. And MUSE protects shared files from simul- 
taneous update to the same record by different users. We designed MUSE from the start for multi-user 
data base environments — yet MUSE is CP/M* compatible! 



Check the other 
multi-processors! 

Check the hardware! 

• SlOO compatible master processor (4MHz 
Z80A, 32K dynamic RAM) for disk and shared 
printer control 

• single board processor (4MHz Z80A, 

64K dynamic RAM), with I/O on board, for 
each user 

• serial and parallel ports on each user board 
support optional slave printer or other user 
devices 

• rack mountable enclosure built to highest 
industrial standards for reliable continuous 
operation 

• readily field expandable to any configuration 
from 1 user, 64K RAM, to 64 users, 

4 Megabyte RAM 

• 2.4 Megabyte double sided dual density 8 " 
floppy disk 

• 26 to 96 Megabyte hard disk option 

• independent user processor reset directly from 
each keyboard 




WE'RE SHIPPI®ltEULS MICRO MAIN FRAMES! 

TODAY 408-496-6910 ex 40 

2364 Walsh Avenue #4 

'CP/?insTfegistered trade mark of Digiul Research Sdlltd CldrA/ CA 95051 




Check the 
operating system! 

• all MUSE code written in Z80 native code (not 
8080 code) for fast response 

• MUSE user operating system in 7K RAM on 
board each user processor reduces calls to the 
master processor 

• transfer of data between master and users via 
single Z80 block move command for highest 
speed 

• random directory search provides immediate 
file access 

• common file area for shared programs and 
files eliminates redundant files while individ- 
ual user file areas protect each user's private 
files 

• shared file update with record level lockout 

• spool file can be displayed, updated, 
reprinted 

• password security protects multiple user data 
bases 

• MUSE supports standard CP/M * word proc- 
essors, utilities, and languages: MB ASIC, 
CBASIC, PASCAL, FORTRAN, COBOL, 
FORTH, C, PL/1, etc. 

Check the price! 

•Single user mainframe with dual 8" floppy 
drives expandable to 12 users. Begins at 
$5715.00. 

See us at MicroPro International 



Booth 4431. at NCC in Chicago. May 3-7. ^^ ^ 





OSM 
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Recursion and 
Side Effects in Pascal 



Robert Morris and James Perchik 

University of Massachusetts 

Boston Harbor Campus 

Boston MA 02125 



Two features of Pascal, recursion and side effects, 
often cause difficulties for beginners to the language. 
Although these features appear to address separate 
issues, they are not unrelated, and for this reason confu- 
sion over one often accompanies confusion over the 
other. Conversely, contemplation of one can assist in an 
understanding of the other. It is easier to comprehend 
both issues if you look at the management of variables 
that results from procedure calls. That will be the focus of 
this article. 

Typically, the concept of recursion is illustrated with 
simple functions that are better written without recur- 
sion. We will adhere to that custom for the standard 
reason of comprehensibility. Readers who master recur- 
sion will find an excellent treatment of the subject (when 
and when not to use it) in Nikolaus Wirth's Algorithms 
+ Data Structures = Programs, listed in the references. 

Consider the easy problem of computing the factorial 
nl=lX2X ... Xn. Factorial is defined recursively as 
follows: 

nl = n(n - 1)! if n > 1 
n! = 1 if n = 1 

The following Pascal function computes the factorial 
function recursively: 

FUNCTION fac(n: INTEGER): INTEGER; 

BEGIN 

IFn = 1 

THENfac:=l 

ELSE fac : = fac(n - l)*n 

END 

Suppose that a main program contains the following 
calling sequence: 

m : = 3; y : = f ac(m) 

The function "fac" is recursive. That is, "fac(3)" will 
call "fac(2)", which will call "fac(l)". We say that there 
are three activations of this function, with parameter 
values of 3, 2, and, finally, 1. 



Each activation of a recursive function (or procedure) 
must have a separate location (called the stack frame) for 
its local variables, parameters, etc. In this way, one ac- 
tivation (say, "fac(2)") does not disturb the contents of 
another activation (say, "fac(3)"). As each activation 
begins, a new stack frame is created (or pushed) for its 
local variables. As that activation is completed, its stack 
frame is destroyed (or popped), and control returns to the 
previous activation. The "current" values of the local 
variables are then taken from the stack frame of the 
previous activation, which is now at the bottom of the 
(downward-growing) stack. [In a stack, only the item 
most recently placed there can be accessed. We call this 
the top of the stack if the stack is growing "up. " Since the 
stack in this context is growing "down, " we will refer to 
the item that can be removed as the bottom of the 
stack..,. GV^] 

Snapshots of the stack are shown in figure 1. The 
global variables "m" and "y" (ie: those declared in the 
main program) are allocated storage in the stack frame of 
the main program, which is shown at the top frame of the 
stack. These variables are not duplicated with each ac- 
tivation of the function. A function or procedure may be 
able to directly access and modify a global variable. 
That, as you will see, can lead to surprising results. 

Above and between the snapshots of the stack in figure 
1 is the fragment of code (plus comments, in braces) 
which caused the changes to the stack. This information 
helps specify the time when each snapshot was taken. 

At any point in time, there are two currently active 
frames that are of immediate interest. These two frames 
contain the values that are currently accessible; they are 
the top and bottom frames in figure 1. The top frame con- 
tains the (global) variables of the main program. The 
local frames are shown below it, growing downward. 
The bottom frame is the only local frame that is currently 
accessible (ie: belongs to the current activation). In addi- 
tion to local variables, the stack frame contains the value 
of the function (marked "P" if it is pending further 
calculations) and the return address (so that control will 
be transferred back to the correct calling sequence). The 
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APPLE ACCESSORIES 

Sanyo Monitors" B/W $169. 

NEC Monitor 12" GN 229. 

LOBO Disk ll/Contoller DOS 3.3 499. 

LOBO Disk II 399. 

SCJPERTERM 80 Col. Card i329. 

Z80 Soft Card 295. 

H.S. Serial Card 179. 

COMM. Card 179. 

CLOCK Calendar Card 225. 

ROM Plus Card/KB Filter 175. 

HAYES Mlcromodem 319. 

SCJPERTalker 249. 

PARALLEL Printer Card 149. 

SOFTWARE 

VISICALC 119.00 

DESKTOP Plan II 169.00 

PERS Filing Syst 80.00 

ADDRESS Book 40.00 

SCJPER Text II 125.00 

CCA Data Mgmt 85.00 




MODEMS 

CJDS 103 LP, direct $169.00 

NOVATION CAT, acoustic 159.00 

D'CAT, direct 169.00 

LEXICON LX-11, acoustic 147.00 

HAYES Mlcromodem, SlOO 349.00 

SI 00 CORNER 

Boards Xitan ZPG (Z80) $ 129. 

SMB-2 1/0 199. 

D-16K Dynamic 129. 

D-32K Dynamic 199. 

Mainframes Xitan 8 Slot $199. 

CCS 12 Slot 349. 

NNC 19 Slot 590. 

Computers NNC System 80-IMB $3,995. 

MMC System 80W-8.4^\B 6,995. 

Z-80 SOFTWARE 

Cassette 



8K Basic 
Super Basic 
Disk Basic 
ZAPPLETextEd. 
Z-Tel Text Ed. 
Text Output Proc 
Macro Assembler 
ZBug 

Micro Z-BCJG 
UNKER 
Fortran IV 



$50. 
$95. 

$35. 
$50. 
$50. 
$50. 



DUk 

$99. 

$159. 

$69. 



$69. 
$89. 
$69. 
$69. 
$249. 



SUPER 
SALE 




MPI 88 G Matrix 

High resolution dot-addressable graphics for 
Apple. Enhanced "correspondence quality" 
printing. Tractor and Friction feed. Serial and 
Parallel Input 100 cps Bidirectional printing, 80, 
96, and 132 column widths! 
List $799.00 $599.00 

ANADEX DP 9500/9501 

200 cps Matrix, high density dot addressable 

graphics serial and parallel input, up to 2K 

buffer! 

List $1,650.00 $1395.00 

TI820, RO Full ASCII 

750 cps Matrix, wide carriage, data processing 

workhorse. 

List $1,995 $1,695.00 

ANACOM 150 

Heauy duty 150 cps Matrix 15" carriage, low 

cost replacement for Tl 820. 

List $1,350.00 $1,095.00 

QGANTEXeOOO MATRIX 

Heauy duty 150 cps 15" carriage. 
List $1.495.00 $1,195.00 

NEC - SPINWRITER 

55 cps Bidirectional, letter quality 
5510 RO List $3,055.00 $2,595.00 

C. ITOH - STARWRITER RO 

25 cps Low cost Daisy Wheel 
List $1,895 $1,695.00 

QGME SPRINT 5/45 RO 

45 cps Daisy Wheel, High Quality 
List $3,137.00 $2,595.00 



DIABLO 630 RO 

30 cps letter quality, plastic or metal Daisy wheel 
List $2,711.00 $2,395.00 

TYPRINTER 221 Word Processing 
W/KEYBOARD 

20 cps computer printer and typewriter in one. 
Non ualatile memory up to 16K. Auto error 
correction. 10, 12 and 15 pitch letter quality 
characters, Propoitional spacing works with 
most word processing software. 
List $2,850.00 $2,450.00 

ESCON CONVERSION 
FORIBMSELECTRIC 

Complete with micm processor contmller and 
power supply. Standard serial, parallel and IEEE 
uei3ions available. 
List $599.00 $539.00 

PRINT ELEMENTS 

NEC Thimbles $16.00 

Plastic Daisy Wheels 

for Qume, Diablo, Stanuriter 6.00 

Metal Daisy Wheels 56.00 

IBMSelectric Elements 17.00 

RIBBONS 

NEC $71.00/Doz. 

QGME 54.00/Doz. 

DIABLO 54.00/Doz. 

ANADEX 144.00/6 ea. 

ANACOM/QUANTEX 192.00/Doz 

TI/DEQ/TTY 50.00/Doz. 





MAGNETIC MEDIA 

Premium Quality At Bargain Prices 

5V^' Diskettes, all Formats, 

1 GO % Certified with hub rings, box of 1 

Single sided, single density $22.50 

Single sided, double density 24.50 

Double sided, double density 32.50 

8" DISKETTES, ALL FORMATS 
100% CERTIFIED 

Single sided, single density $26.00 

SSSD Error Free 27.00 

Single sided, double density 34.50 

Double sided, double density 40.00 

3tA DATA CARTRIDGES, 1/4" 

Regular $18.15/ea. 

Regular Error Free 20.65 

Mini 15.25 

DIGITAL PHILLIPS CASSETTES, 1/4" 
For Most Systems $3.60 



FREE & EASY 

.... that's our new catalog, filled with super buys 

on computers, peripherals, accessories and supplies, it's 
free and it maizes buying easy for you. Just asl< for it! 

Circle 315 on Inquiry card. 



TO PLACE YOUR ORDER CALL: • 



TELEPHONE 
(714)744-7314 



or write to: 



TELEX 
697120 



Computer Products I 

91 0-1 05 W. San Marcos Bh/d.. San Marcos. CA 92069 ; 

TERMS OF SALE: Cash, check, money order, bank wire transfer, • 

credit card or purchase orders from qualified firms and , 

institutions. Please include telephone number with order and • 

expiration date on credit card orders. California residents add 6% • 

sales lax. Advertised prices are for prepaid orders F.O.B. shipping * 

point. Add 3% for shipping in U.S. Pricing and availabiiiitysubjectto • 

change without notice. • 
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STATEMENTS OF PROGRAM EXECUTING 

fac: = 
{lFn = lTHEN} fac(n-l)*n 



fac:=l 



fac: = 

fac(n-l)*n 
{=fac(l)*2} {=fac(2)*3} 



m = 


3 
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P 


n = 


3 


fac 


= P 


n = 


2 


fac 


= P 


n: 


= 1 


fac 


= 1 




y: = fac (m) 
sfac(3)} 





TIME 



Figure 1: Execution o^ the Pascal statements "m := 3; y ;= fac(m)". The columns of boxes represent the stack at time t = 0, 1,2, ...7. 
The statements above each column indicate the part of the function that is executed to give the stack illustrated below, and the com- 
ments in braces are used to clarify the statements being executed. The letter P indicates a pending calculation. 



addresses have not been shown in figure 1. 

Had the variables "m" or "y" occurred inside "fac" 
without a new declaration, these variables would be said 
to be global to the function, and then "fac" could access 
or change their values. When global variables are 
changed within a function, the function is said to cause 
side effects. Sometimes this is useful, but often it is 
dangerous, and should be used with caution. 

When the program execution begins, the global frame 
is set up, and soon the variable "m" is assigned the value 
of 3 (see column in figure 1). When the function call 



"fac(m)" is reached, a stack frame for "fac" is set up (col- 
umn 1) below the global frame, and the value, 3, of the 
argument "m" is assigned the parameter "n" and stored in 
the local stack frame. (This call by value is the default 
behavior in Pascal. The alternative method of passing 
values, variable parameters, will be discussed shortly.) 

Now the value of "fac(n— l) = fac(2)" is required. In 
order to compute this, the function "fac" is called (recur- 
sively), this time with a parameter value of 2. A second 
local stack frame is set up with n = 2 (column 2). 

This activation will call "fac(l)", and its frame is set up 



ABRACADABRA... 

DataMagic® and 3450 Computer System 

Try it and you'll see why it's named DataMagic.® Abracadabra, 
you're transformed from a programmer, back into doing what's 
printed on your business card. You're concentrating on the content 




DataMagic 



of a report, not how many lines to skip after the title. You're concen- 
trating on a sale, not how to get prices out of the computer. 

You are using DataMagic,® TEI, Inc.'s DataBase Management 
System that allows you to quickly define databases and fill them with 
a minimum of effort. You work with a CRT screen display in a "fill-in- 
the-blanks" mode of operation. Report generation, database brows- 
ing, database update — do it by "magic", DataMagic,® that is. 

And the perfect companion for DataMagic® is the TEI Model 3450 
Computer System. With the fastest 8-bit CPU on the market, over 
half a megabyte of mass storage, two serial and one parallel printer 
ports, and one RS-232 port for the available Model 341 1 Terminal. 
With the built-in voltage protection that is keeping up TBI's repu- 
tation for reliability all over the world. And, with TBI's proven Op- 
erating System, T/DOS, that lets you run not only DataMagic,® 
but BASIC and most of the other microcomputer programming 
languages and application programs commercially available. 

When you outgrow your Model 3450, no problem. Let us show you 
System/48, our multi-user System with it's own kind of MAGIC® 
(details in a separate ad in this issue). Your programs will transfer 
easily. 

You simply can't buy a better small computer! And, to make it 
even better, we include BASIC, DataMagic® and T/DOS with every 
system. 

See your Distributortoday! Or see us at NCC booth 1 561-63 or call 
TBI to see the System and attend one of the regularly-offered train- 
ing classes. 



5075 8. LOOP EAST, HOUSTON, TX. 77033 (713) 738-2300 TWX. 910-881-3639 
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ijbKiAL iN'i'HRFACE 

{TO/FROM HOST) 

RS232C 

J2 



SERIAL INTERFACE 

{TO/FROM HOST) 

RS232C 

■74 



SOFTWARE CONTROLLED 

BAUD RATE AND REAL-TIME 

CLOCK USING THE CTC 



PARALLEL I/O 

24 I/O LINES 

HIGH CURRENT DRIVERS 

ON 16 LINES 




ZOBEX CPU 



$490 



THE ZOBEX CPU IS A IEEE STANDARD S-100 MODULE THAT INCORPORATES 
PROCESSOR, 4 SERIAL AND 3 PARALLEL I/O, REAL-TIME CLOCK, AND PROM 
FEATURES, ALL ON ONE BOARD. IT IS ADAPTABLE TO WIDE VARIETY OF HOME 
AND OEM APPLICATIONS. THIS BOARD WILL RUN MODERN INTERRUPT DRIVEN 
OPERATING SYSTEMS SUCH AS **MP/M, WITH NO EXTERNAL CIRCUITRY. 



64K RAM BOARD 

THE ZOBEX ZMS-10 64K RAM BOARD 
IS HIGH-SPEED BANK SELECTABLE DYNAMIC 
MEMORY FOR S-10 COMPUTERS. 

- 4MHz OPERATION (no wait States) 

- INVISIBLE REFRESHING 

- FULL DMA OPERATION 

- COMPATIBLE WITH *CROMEMCO, etc. 

- RUNS *CROMIX AND **MP/M 
WITH NO MODIFICATION 



$795 




FLOPPY DISK CONTROLLER 
FOR IBM 3740 FORMAT 



ZOBEX 



$245 



P.O. BOX 1847 SAN DIEGO, CA 92112 

7343- J RONSON RD. SAN DIEGO, CA 92111 

(714) 571-6971 



*Cromemco, Cromix are trade marks of Cromemco Inc. 
**MP/M is trade mark of Digital Research 

Circle 440 on inquiry card. 
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at the bottom of column 3. Since n = l, this can be 
evaluated without further recursion: the answer is 1, and 
is stored in the variable "fac" in column 4. Now the 
previous invocation of "f ac" (with n = 2) can complete its 
work. Its answer is 2Xfac(l) = 2Xl = 2, which is as- 
signed to the variable "fac" in column 5 (where the stack 
frame of "fac(l)" has been popped). 

The unwinding process continues as control returns to 
the previous call of "fac" (with n = 3), where the answer 
can now be computed as fac = 3Xfac(2) = 3X2 = 6, and 
stored in column 6. Finally, the answer is assigned to the 
global variable "y" in column 7. 

Applications of Side Effects 

Before we see how side effects can lead to unexpected 
trouble, we should point out that they can be used in 
many legitimate ways. For example, no useful language 
can exist without the statement READ(x). It may also be 
useful to have a function that includes the following 
code: 

IF denominator = 

THEN writeCattempt to divide by zero') 

ELSE quotient : = numerator/denominator 

The procedures read and write both have side ef- 
fects — they affect the status of the (global) files input and 
output. 

Another useful application of side effects occurs when 
each activation of a procedure computes only part of the 
answer and places it into the appropriate section of a 




Our software for the Apple 
keeps the Doctor away*** 

• • • away from needless 
billing drudgery. 

The Pro-soft Medical Billing System for the 
Apple II features: 

• Up to ten physicians •Immediate Superbill 

• Over 7000 accounts •Medicare, Medi-Cal, Other 

• RVS and IDCA codes •Menu driven, easy to use 

• Support and training 

For more information call or write us - today! 



^|j^ Professional Medical Software 
O (213)248-2884 

^ 3604 Foothill Boulevard 

"p La Crescenta, CA 91214 



global buffer. When all activations of the procedure have 
done their jobs, this buffer will contain the entire answer, 
which can then be worked on. Examples are the recursive 
algorithms for sorting arrays and for backtracking (see 
Wirth, Chapter 3 and page 79, listed in the references). 
This mechanism is not without risk, however, because 
procedures other than the one intended can inadvertently 
modify the global variable. 

Some languages provide the appropriate mechanism, 
eg: "own" variables in ALGOL-60 or static storage in 
PL/I and C. These variables have "local name scope" (ie: 
they can not be directly accessed from outside the pro- 
cedure). However, they are allocated storage only once. 
Thus, like global variables, new copies are not made with 
each activation of the procedure, so their values are re- 
tained from one activation of the procedure to the next. 
The loss of this feature in Pascal is generally overshad- 
owed by the pleasant fact that Pascal is a simplification of 
ALGOL-60, whereas PL/I is a "complification." 

A Faulty "fac" Function 

Now we'll look at a modification of the factorial pro- 
gram, where a variable parameter is used. Although it 
looks very much like the first version of "fac", you will 
see that it computes the wrong answer: 

FUNCTION fac2 (VAR n:INTEGER):INTEGER; 
BEGIN 

IF n = 1 

THENfac2 := 1 

ELSE 

BEGIN 

n := n — 1; 

fac2 := fac2(n) Mn + 1) 

END 
END 

Assume that it is called, as before, by the following se- 
quence: 

m : = 3; y : = fac2(m); 

Note the keyword "VAR" in the function header. A 
variable parameter in Pascal does not copy the value of 
its argument onto the stack frame. Instead, a reference 
(ie: a pointer) to the argument (in this case, the variable 
"m") is placed on the stack frame. This method is known 
as "call by reference." There are times when you want to 
use this method — for example, when a large item like an 
array or file is a parameter, or when you want to change 
the value of a global variable. But disaster lurks, as we 
will indicate shortly. 

The argument in a call by reference must also be a 
variable (see Wirth, page 71). This prohibits a call like 
"fac2(n — 1)", since (n — 1) is an expression, not a 
variable. Therefore, the variable "n" must be 
decremented in the ELSE clause. This appears to make the 
same mathematical calculation as in the previous version 
of the function "fac" because the multiplication is now 
by (n-j-l), the original value of n. In fact, it does not. 

By having a variable parameter, "f ac2" is able to get in- 
to the global variable "m" and (if you are not careful) 
change its value. 
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If He^d used select tm 
it ivouldn't have taken seven days 



Learn SELECT In just 90 minutes. A whole new word processing software 
concept that kicks the coded key habit and frees you from complicated instruction 
manuals. SELECT is fast. SELECT is logical. With single key mnemonics, you'll use 
dozens of commands that instantly access the rich capabilities of this system. There's 
nothing like it. 

Simply hit "C" and you'll be ready to Create a document. 

Key "I" and you'll be in the Insert mode. 

Key "M""and Move entire blocks of text . . . and key dozens more. 
That's all there is to it. You'll get all that word processing software promises . . . plus a 
few surprises. 

SELECT ivlth SUPERSPELL.* The only microcomputer software with an integrated 
spelling dictionary. To proof your text all you do, of course, is to key "S". SUPERSPELL 
with its 10,000 word dictionary scans your text at computer speed then displays and 
corrects all your typing errors. You can increase SUPERSPELUs word power and 
customize the dictionary by adding new words, one at a time. Ask to see it today at 
your local dealer. 



SELECT with SUPERSPELI just a little byte more 



TM 




ect 



SELECT will run on any machine that uses CP/M or MP/M" or its derivatives. 
It needs 40K of RAM and two disk drives. Special version now available for 
Radio Shack Mod H*** and Apple M*"* 

• SELECT and SUPERSPELL are trademarks o { Select Information Systems Inc. 
•• CP/M and MP/M are trademarks o( Digital Research 
•••A trademark of Tandy Corp. 
• • ■ ■ A trademark of Apple Computer Inc. 
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STATEMENTS OF PROGRAM EXECUTING 
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Figure 7: Execution of the Pascal statements "m : = 3; y : = fac2(m)' '. In this case, the variable "n" within the function "fac2" (listed 
in the text) points to the global variable "m" and can change its value; the arrows from "n" to "m" indicate this relationship. 



Consider the stack diagrams for the function "fac2" 
(see figure 2). This time, each new instance of "n" gets a 
pointer to the variable "m" and the code "n := n — 1" 
causes the global variable, "m", to be decremented by 1. 
Still, no values can be assigned to "fac2" until the stack 
starts to unwind, and when that happens, the value of 
"m" has been decreased to 1. Thus the multiplication is 
always by 2. 

As you see, this function is not computing factorials at 
all, but 2'"~^ The problem arises because "fac2" is altering 
the value of its parameter, a situation to be avoided when 
not absolutely necessary. After the entire function ter- 
minates, the variable "m" will be left at 1, regardless of its 
initial value. The function "fac2" is exerting a side effect 
on "m". 



Side effects can occur whenever a procedure accesses a 
global variable either directly or indirectly via a variable 
parameter. Side effects are avoided by the use of local 
parameters (declared within the procedure or function) 
and value parameters. Many side-effect errors are so easy 
to make and so hard to debug that language designers 
will prohibit certain dangerous constructs (or encourage 
the implementors to do so). (See Pascal User Manual and 
Report, page 79, listed in the references.) For example, 
the use of global variables (or parameters) for the control 
of "for" loops is prohibited by the CDC implementation 
of Pascal described in The Pascal User Manual and 
Report (pages 120 and 121, and error messages 155 and 
180). 

One of the most discomforting difficulties in debugging 



ITS MAGIC' 

TEI, Inc. announces System/48, the outstanding multi- 
user business computing system for the 80's. Look at 
these features: 

• From one to eight interactive users per node 

• Over half a million bytes of user memory available 

• Winchester-technology hard disk with 18-million bytes 
(formatted capacity) 

• 15-minute mean-time-to-repair because of modu- 
lar construction and high reliability (always a TEI 
trademark) 

• Built-in protection from line-voltage spikes, noise, and 
brownouts 

And, it features MAGIC®, the Operating System that 
gets things done faster than you can pull a rabbit out of a 
hat because of its multi-keyed indexed-sequential access 
method and flexible file-organization methods. MAGIC® 
also offers high security, with password protection for 



both reading and writing of files available. MAGIC® sup- 
ports a System printer or printers with print spooling as 
well as local printers for as many users as desired. 

MAGIC® also includes DataMagic"® — TBI's red-hot 
DataBase manager (refer to its ad elsewhere in this 
issue). When used with MAGIC®, DataMagic"® has even 
more tricks up its sleeve — like automatic or manual 
record-lock protection when more than one user 
accesses a particular record, automatic transaction back- 
out to protect the data-base in case of System crashes, 
etc. 

Take a quantum leap into the future! Call your TEI Dis- 
tributor today! See us at NCC booth 1 561 -63 or call TEI to 
see the System and attend one of our regularly-offered 
classes. 



System/48' 



5075 S. LOOP EAST, HOUSTON, TX. 77033 (71 3) 738-2300 T WX. 91 0-881 -3639 
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If your accounting system 
is in the Dark Ages, 
you should talk to 
Systems Plus 



Accounting Plus brings up-to-the-minute accounting power to the microcomputer 
industry. 

Accounting Plus is an extremely easy-to-use, fully integrated seven-module accounting , 
system. It includes complete data entry prompting, extensive error checking and 
one-time-only data entry features. 

Accounting Plus features: General Ledger, Accounts Receivable, Accounts 
Payable, Inventory, Sales Order Entry, Purchase Order Entry 
and payroll . 

Accounting Plus is a comprehensive on-line system, with all 
transactions applied immediately, and results accessible ^ 4 

without long delays associated with batch-type ^ 

transactions. WM^W- ■ — 

Invoices, statements, checks, purchase orders 
and sales orders are prepared using pre- 
printed standard forms. 

If you are ready to enjoy solid 
software that create func- 
tional and easy installations, ' 
call Systems Plus 
Our software operates 
under CP/M? MP/Mf or 
CDOS** operating sys- 
tems. Yesterday's dreams V,. 
are available today, ; ^ 
off the shelf. 

1921 Rock St.Suite 2 .:-,....:f^l 

Mt. View, CA 94043 ' f """ 

415-9697047 I 




Sj^temsRus 
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Programmers should strive to write 

code that is clear, correct, 

verifiable, and easily transported to 

other implementations. 

functions with side effects may occur if f Xg is not equal 
to gXf, at least if "f" or "g" is a function. Consider, for 
example, the apparently simple modification of the 
"fac2" function that is made by changing the key line to: 

fac2 := (n + l)*fac2(n) 

The reader is invited to make a stack history as above. 
Assume that multiplications are performed left to right, 
and that the stack frame for "fac2" also allocates a loca- 
tion to hold the value of the expression (n + 1) until after 
"fac2(n)" is computed, with the two values then being 
multiplied. (In practice, values of such expressions may 
be stored as temporary variables in registers.) 

As a result of this single change, "fac2" will compute 
the correct value of factorial. What is the moral? When- 
ever the spectre of unplanned side effects rears its ugly 
head, discovery of the "correct" solution may be a matter 
of luck (and might depend on the implementation!). In 
any case, programs are certainly hard to debug whenever 
f Xg and gXf are not equal. 

There are, of course, simpler examples that illustrate 
this phenomenon. Consider the following function: 

FUNCTION f(VAR i:INTEGER):INTEGER; 

BEGINf := i;i:= i + 1 END; 

This function simply returns the value of its argument, 
but has the side effect of incrementing that argument. 
The following sequence: 

X := 1; WRITE ( (x -h l)*f(x) ); 
x:= 1; WRITE ( f(x) * (x + D); 



produces a printout of: 



In this case, the printout (which would have been "2 2" if 
the order of multiplication had not mattered) vindicates 
our assumption that multiplication was performed left to 
right. 

The order in which multiplications are performed is 
(deliberately) left unspecified by the semantics of most 
programming languages. For example: 

X := 1; WRITE(x*f(x)); 
X:= l;WRITE(f(x)*x); 



produces a printout of: 



and we must conclude that the value of the expression 
f(x) is evaluated before the value of the variable "x". This 
may be done for optimization reasons, in order to min- 
imize register use. Furthermore, an optimizing compiler 
may choose not to evaluate f(x) at all in an expression like 
0*f(x), since the answer is always zero. In that case, any 
side effects of the function "f" on "x" would not appear. 
In short, the results of these examples can very well de- 
pend on the implementation! It is bad practice to write 
this kind of code, and programmers should strive to write 
code that is clear, correct, verifiable, and easily 
transported to other implementations. If you can avoid 
unnecessary side effects, you will be one step closer to 
this goal.B, 
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NON-STOP — Coast-to-Coast 




Micro Frame 



Successful OEM's, systems integrators and computer 
dealers coast-to-coast and worldwide know that TBI's 
mainframeskeepon running — non-stop. Wecoinedthe name 
"Mainframe" for our S-100 bus mainframes, and now the 
Microframe® is even better. 

No other mainframe compares with the performance and 
reliability of a TBI Microframe® Its unique design substantially 
increases the reliability of any S-100 computer system by 
providing a high efficiency power supply with brownout 
protection and line-noise rejection, low card heat dissipation, a 
sophisticated high-speed bus with active termination, and a 
card cage — all packaged in a sturdy enclosure. 

TBI builds 12 and 22 slot Microframes, in both desktop and 
rackmounted versions. TBI also makes a wide range of 
associated MicroFrame® products. TBI's extensive mainframe 
experience and know-how can solve your system configuration 
problems. 

Call TBI today for the name of your nearest distributor. 



5075 S. LOOP EAST HOUSTON, TX. 77033 (713) 738-2300 TWX. 910-881-3639 
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Let your customers know that you mean 

business- show with 



Comp-U-Con 



The schedule of shows will be 1981 

1 Cleveland, Ohio — August 14-16 

2 Milwaukee, Wisconsin — August 20-23 

3 St. Paul, Minnesota — September 9-11 

4 Detroit, Michigan — September 24-26 

5 Pittsburgh, Pennsylvania — October 1-3 

6 St. Louis, Missouri — October 15-17 

7 Dallas, Texas — October 22-24 

8 Los Angeles, California — November 8-10 

9 San Francisco, California — November 19-21 
10 Denver, Colorado — December 3-5 




Comp-U-Con Company presents — 10 Home and Business Computer Festivals — From Coast to Coast. 

These shows will be directed toward the home user/hobbiest and small businessman and will be promoted by a full scale publicly 
appealing package of inducements — such as speakers on subjects of particular interest to the targeted groups and a drawing for a 
S3000.00 computer system. 

If your company has an interest in greatly increasing its sales this fall and does business within a 300 mile radius of any or all of the 
targeted cities. These shows are exactly what your looking for. 

You may participate on two levels. You may either purchase Booth space, in which you can present and demonstrate your goods 
directly to the public, or you can purchase advertising space in each shows handout brochure that will be given to all that attend. 

The average attendance is expected to range from 20,000 up to 35,000 people with additional information going out by mail to those 
who can't attend. 

Please Call or Write today for complete details and costs. Write to — The Weston Research Institute, P.O. Box 175. 
Waverly, lA 50677 or Call Jeff Weston, Collect at (319) 268-1953. 

Note - Because of limited space availability, an early reservation is recommended to assure you of space. 
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DEMONS: 

A Symbolic Debugging Monitor 



A I Halsema 

4921 Patrae St 

Los Angeles CA 90066 



This symbolic debugging monitor 
for the 6800 processor, DEMONS, 
can make debugging of machine-lan- 
guage programs devilishly easy by 
allowing you to control the sequence 
of program execution and the con- 
tents of registers dynamically. Re- 
quiring only $40 worth of easily built 
hardware and 1500 bytes of memory, 
DEMONS provides the 6800 with a 
virtual programmer's console able to 
display instructions in mnemonic 
form. 

Monitor Features 

DEMONS includes a flexible 
disassembler that can be used by 
itself, with your programs, or with 
DEMONS. All variables are stored in 
the MIKBUG scratchpad memory 
(hexadecimal locations AOOO thru 
A07F), making DEMONS a candidate 
for being stored in read-only 
memory. Single-step and trace func- 
tions are implemented with a peri- 
pheral interface adapter (PIA) and 
two readily available integrated cir- 

About the Author 

Aillil Ian Halsema has worked as a program- 
mer since 1971. He is now a senior member of 
the programming staff at Xerox Corporation. 
He owns a Southwest Technical Products Cor- 
poration 6800 system equipped with 16 K bytes 
of memory, a CT-1024 video terminal, an 
AC-30 cassette tape interface, and an Okidata 
CP-110 printer. 



cuits, which together form a hard- 
ware cycle counter producing non- 
maskable interrupts. This cycle 
counter technique is the same as that 
used in Motorola's EXORciser devel- 
opment system, and allows stepping 
through programs in read-only 
memory. 



Debug machine- 
language programs for 
6800 systems using in- 
struction mnemonics. 



The disassembler requires less than 
1 K bytes of read-only memory, pro- 
duces symbolic program listings 
similar to those produced by an 
assembler, and can be used to pro- 
duce source code for input to an 
assembler (for instance, if you need to 
reassemble a program to incorporate 
modifications). As an added feature, 
the disassembler calculates and dis- 
plays the effective address referenced 
by relative address mode instruc- 
tions. 

Disassembler Routines 

The disassembler subsystem con- 
sists of three main routines: operator 
interface, disassembler, and an out- 



put routine for terminal display of 
disassembled code. The user can 
write his own interface and other 
routines for special applications. Any 
operator interface routine must set 
the first (or only) address of code to 
be disassembled, the number of lines 
of disassembled code to be produced 
(128 lines maximum), and the address 
of an output routine. 

The operator interface routine calls 
the disassembler as a subroutine. 
Control will not be returned to the 
operator interface until the dis- 
assembler has produced the required 
number of lines of code. As each line 
of code is completed, the dis- 
assembler calls the output routine. 
When the disassembler is done, it 
returns control to the operator inter- 
face routine with the line count set to 
and the address of the input code 
incremented to point to the next 
instruction. 

The built-in operator interface is 
designed for use with video terminals 
having displays in a format of sixteen 
lines of thirty-two characters each, 
although it will work with other types 
of terminals. Since each line of output 
is thirty-two characters in length, the 
interface routine will cause a single 
page of fifteen lines to be displayed, 
with the cursor at the bottom of the 
display (as illustrated in figure 1). A 
new address can then be entered. If 
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Say goodbye to the costs and frustrations 
associated with writing software: The Last One® will be 
available very soon, 

More comprehensive and advanced than 
anything else m existence, The Last One® is a computer 
program that writes computer programs. Programs that 
work first time, every time. 

By asking you questions m genuinely plain 
English about what you want your program to do, The 
Last One® uses those answers to generate a totally bug- 
free program m BASIC, ready to put to immediate use. 

What's more, with The Last One® you can change 
or modify your programs as often as you wish. Without 
effort, fuss or any additional cost. So as your requirements 
change, your programs can too. 

In fact. It's the end of programming as you know it. 

And if, because of the difficulties and costs of 
buying, writing and customising software, you've put off 
purchasing a computer system up to now, you need 
delay no longer. 

The Last One® will be available very soon from 
better computer outlets. To place your order, take this 
ad into your local dealer and ask him for further details. 
Or m case of difficulty, please write to us direct. 



THEMSrONE 



® 



YOU'LL NEVER NEED BUY ANOTHER PROGRAM. 

D. J. 'AI' Systems Ltd., Ilininster, Somerset, England TA19 9B0. Telephone: 011-44-4605-4117. Telex: 46338. ANTTYR G 
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you wish to view the next sequential 
set of fifteen lines, type a nonhexa- 
decimal character followed by a G. 
The disassembler executes quickly; it 
will be input/output (I/O) bound 
(having to wait for I/O operations to 
finish) up to terminal data rates of 
about 3000 bps. 

Disassembler Tables 

Almost half of the memory space 
taken up by the disassembler is used 
for two tables. The larger of the two 
is the packed-mnemonic table. Each 
entry in this table is 2 bytes long, with 
entries arranged in ascending opera- 
tion code order. Those operation 
codes which are undefined (such as 
hexadecimal 00) are represented in 
the table by the FCB pseudo-oper- 
ation mnemonic. Each entry is 
formed by dropping the fourth char- 
acter of the mnemonic (either an A or 
a B as in LDAA), masking out the 3 
high-order bits of each of the remain- 
ing characters, and packing them into 
16 bits. The high-order bit of the 16 is 
used as a flag to specify an alternate 
entry in the smaller table. Note that 
this method of packing characters is 
valid only for character codes with 
the same high-order 3 bits. Numeric 
and alphabetic ASCII characters can- 
not be packed together. Figure 2 gives 
an example of mnemonic packing. 

The smaller table is the format 
table. It defines the address mode, the 
fourth character of the mnemonic 
symbol, and the number of bytes in 
the input object code. The format 
table consists of thirty-two 1-byte 
entries with two entries for each 
possible value of the high-order 
nybble (ie: half-byte) of the input 
op code. The second entry of a pair is 
selected when bit 16 is set to the 
value 1 in the corresponding packed- 
mnemonic-table entry. 

This method of defining formats 
and mnemonics works for all but 
three mnemonic symbols. The PSHB, 
PULB, and BSR op codes are excep- 
tions that must be handled differently 
in the program. A fourth exception is 
the FCB pseudo-operation which has 
its own format-flags byte outside of 
the table. 

During execution of the dis- 
assembler, the op code is used as an 
index into the packed-mnemonic 
table, while the high-order nybble of 
the op code is multiplied by 2 and is 
used as an index into the format 
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Figure 1: Example of disassembled code as it appears when output to a video terminal 
screen. 

Mnemonic to be packed: LDX 

ASCII Hexadecimal Representation; 4C 44 58 (0100 1100 0100 0100 0101 1000) 

V / \ / \ ^ r 

LDX 

Deleting the high-order 3 bits: 1100 0100 1 1000 

LDX 
Collecting the bits in 2 bytes; 00110000 10011000 (30 98) 

not used LDX 

Figure 2: Forming an entry in the packed-mnemonic table. The three high-order bits are 
stripped from the ASCII representation of each character of the three-letter mnemonic. 
The 5-bit characters are packed into two 8-bit bytes, with one bit not used. The 
characters are restored to 8-bit form by adding hexadecimal 40 to the 5-bit value. 



table. The packed mnemonic is 
unpacked, and the 3 high-order bits 
of each character are restored by add- 
ing hexadecimal 40 to each 5-bit 
value. The unpacked ASCII char- 
acters are stored in a line buffer along 
with the fourth character, if any, of 
the mnemonic. 

The operand field is built using for- 
mat table data indicating the length 
and address mode of the instruction. 
If an immediate-mode instruction is 
being processed, the operand is pre- 
ceded by a "if" character. If the 
instruction uses relative addressing, 
the absolute effective address is calcu- 
lated and is placed in the comments 
field of the output buffer. If the 
instruction uses indexing, the oper- 
and is followed by a ",X" sequence. 
All operands are in hexadecimal. All 
fields in the line start at fixed loca- 
tions, making for easier user process- 
ing. 



Hardware Additions 

The hardware cycle counter is con- 
nected to side A of the peripheral 
interface adapter. Figure 3 shows a 
schematic diagram of this. In my 
system, a Southwest Technical Pro- 
ducts Corp (SwTPC) 6800, the peri- 
pheral interface adapter is on an 
MP-L parallel interface board which 
is connected to the system reset line. 
On power-up or reset conditions, 
data direction register A (DDRA) and 
I/O register A (lORA) cause logic 1 
levels to appear on the MP-L's output 
lines. If applied directly to the 
counter, these levels would start the 
counter running and producing inter- 
rupts before the system could proper- 
ly process them. 

To avoid this condition, a 7404 hex 
inverter is used to complement the 
load, clear, and enable signals, and to 
keep the counter halted and cleared 
following power-up and system reset. 
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MORE BANG 

Qantex Impact Printers 

150 Characters Per Second 

136 Columns Per Line 



The microprocessor controlled Series 6000 
is packed with standard features. True 
lower case descenders and underlining. 
Bidirectional logic seeking. Built-in test 
capability. Rugged 400 million character 
print head. Beautiful 96 character set in a 
9x9 matrix. Parallel, or up to 19,200 baud 
serial interfaces supporting RS-232, X-ON, 
X-OFF or Current Loop. Full operator con- 
trols. Quietized, sleek enclosure to en- 
hance your system. Delivery from stock. 

QdntGX Division of 
North Atlantic Industries 

60 Plant Avenue, Hauppauge, N.Y. 11787 

(516) 582-6060 TWX 510-227-9660 

(800) 645-5292 
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For more information 
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call your local distributor 
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ARIZONA 

PGI Wholesale 
1-800-528-1415 




ARKANSAS 

Hemco Electronics 
501-663-0375 
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CALIFORNIA 

Basic Systems 
21 3-673-4300 
714-268-8000 
408-727-1800 




ILLINOIS 

Engineered Sales 
312-832-8425 


INDIANA 

Audio Specialists 
219-234-5001 


LOUISIANA MARYLAND 

Micro Computer Source Associates 
Of New Orleans 301-431-0587 
504-885-5883 


MINNESOTA 

Integrated Peripherals 
612-831-0349 


MINNESOTA 

Vikeland Sales 
612-645-4647 




MISSOURI 

Computer Dataco 
816-254-3600 


MISSOURI 

ESC Sales & Leasing 
314-997-1515 


NEW YORK NEW YORK 

Washington Daily Business 

Electric Co., Inc. Products, Inc. 

21 2-226-2 1 2 1 800-645-5556 

516-543-6100 


TEXAS 

Data Trend, Inc. 
512-496-1111 


AUSTRALIA 

Mitsui 
Computer 
Systems 
02-9299921 


BELGIUM CANADA 

Compudata Computer 
Belgium Markets 
7205066 416-445-1978 


DENMARK 

TMS Dataudstyr 
45-2-911122 

Distributor 


FAR EAST FRANCE GERMANY NETHERLANDS 

Hong Kong Gepsi Technitron Compudata 
Equipment 1-554-9742 49(89)692-4141 Benelux B.V. 
5-453870 73-215700 

inquiries welcome! 
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Figure 3: Schematic diagram of the hard- 
ware cycle counter. The DEMONS system 
uses the nonmaskable interrupt (NMI) in 
the 6800. 




Apple n* awnets: Save $500 

now an the best business software 

inthe store. 



Why do we say that Peachtree 
Software is the best? Because 
we've spent six years making 
ours the most thorough, most 
comprehensive, most feature- 
packed business software on 
your dealer's shelf. And our 
packages for the Apple II * are 
no exceptions. In fact, you'll 
find that Peachtree Software 
offers yxiu more extensive 
capabilities and much more 
exhaustive documentation 
than any any other publisher. 
And notvyou can save $500 " 

when you buy all six business packages 
for the Apple II: * General Ledger, 
Accounts Payxible, Accounts Receivable, in Kansas, 




PEACHTPEE 
SOFTWARE 



Payroll, Inventory and Mail- 
ing List plus Microsoffs * * 
RAM card and Softcard. 
Limited time offer. Savings 
don 't apply if packages are 
bought separately. 

Don 't make a costly m is- 
take. Compare. Tfjen save 
$500 and get the data pro- 
cessing capabilities you need. 
The first time around. Get 
Peachtree Softuure. 

FOR NEAREST DEALER CALL 
in continental U.S.: 
800'835-2246 Ext. 35 
SOO-362'2421 Ext. 35 



The undisputed leader in 
business software far microcomputers. 



3 Corporate Sq. Suite 700 Atlanta, GA 30329 



*Apple II is a trademark of Apple Computer, Inc. 
"Microsoft is a trademark of Microsoft Consumer Products. Inc. 



From the program's viewpoint, the 
counter clear is off when lORA bit 2 
is a 1, counter load is off when lORA 
bit 1 is a 1, and counter enable is on 
when lORA bit is 0. lORA bits 4, 5, 
6, and 7 are used to output the value 
to be loaded into the counter, leaving 
lORA bit 3 unused. 

The 74161 device in figure 3 is a 32 
MHz synchronous 4-bit counter 
whose carry output will go high for a 
period equal to one full machine cycle 
when a count of 15 is reached. By 
presetting the counter, the carry out- 
put can be made to go high after 1 to 
15 clock cycles. 

I built the prototype version of the 
cycle counter on a perforated circuit 
board and attached it to the MP-L 
board, which supplies power and 
clock signals. You can see this mount- 
ing technique in photos 1 and 2. This 
assembly plugs into the motherboard 
and I/O board slot 3, giving it the 
hexadecimal address range 800C 
through 800F. If the cycle counter is 
to be plugged into some other slot, 
DEMONS will have to have the new 
address of lORA patched in at hexa- 
decimal locations 03E9, 03EA, 040B, 
and 040C. DEMONS uses the non- 
maskable interrupt (NMI), so the 
interrupt-request acknowledge 
(IRQA) line must be wired to the 
NMI input on the cycle counter's peri- 
pheral interface adapter board. 

How the Cycle Counter Works 

Upon start-up DEMONS initializes 
the peripheral interface adapter and 
loads an initial value of 6 (count 9 
phase-2 clock cycles) into the 
counter. The counter is started and a 
return from interrupt (RTI) instruc- 
tion is executed. The counter will 
reach the terminal count value and 
toggle the CAl line one cycle before 
the RTI instruction completes execu- 
tion. Upon completion of the RTI 
instruction, the processor will 
recognize the interrupt, save the 
registers in the stack, and transfer 
control to the DEMONS interrupt 
routine via the previously set NMI 
vector address. 

DEMONS' interrupt processor will 
test the cycle counter's peripheral 
interface adapter control register A to 
verify that it was entered as a result of 
a valid interrupt. If the cycle counter 
did not cause the interrupt, the 
instruction at hexadecimal location 



330 May 1981 © BYTE Publications Inc 



Circle 320 on inquiry card. 



R 



Apple' en CASTELLANO 

zd Tercer Medio presenta su 

sistema administrativo 

(T.M.A.) para Apple 



Disehado de acuerdo con los principios contables aceptados en todos los pafses de habia hispana. 

APLICACIONES COMERCIALES Y CIENTIFICAS 




• CONTABILIDAD 
GENERAL 

Diario General 
Resumen del Diario 
Consulta parcial al Diario 
Mayor General 
Balance de Comprobaci6n 
Balance General 
Ganancias y Perdidas 
Cat^logos de Cuentas 
Consultas por pantalla 



• CUENTAS 
POR COBRAR 

Catalogo de Cuentas 
Listado de Transacciones 
Antiguedad de Saldos 
Saldos por Veneer 
Relacion de Cobranzas 
Relacion de Pagos 
Estado de Cuentas 
Consultas varias por pantalla 



INVENTARIO Y FACTURACION 

CONTROL DE BANCOS 

PERT/CPM 

CUENTAS A PAGAR 

CONTROL DE COSTO DE OBRAS 



VENT AJ AS DEL SISTEMA T.M.A. 



Son completamentes conversacionales. 

El chequeo de la informacion as instantdneo. 

Los reportes impresos o por pantalla guardan 

los f ormatos generalmente aceptados. 

Est^n pensados para adaptarse a cualquier empresa. 

Toda la informaci6n estd instant^neamente disponible 

Precisi6n Expandida. 

Numeros de hasta + 999.999.999.99 




1M 



Tercer Medio 



Sistema de Informacion C.A. 



APARTADO DE CORREOS 62533 
CARACAS 1060 - A - VENEZUELA 
TELEX: 27.876 - CPB TH - VE. 
TELEFONOS: 283.60.88 - 284.74.68 



"^ Apple as marca registrada por APPLE COMPUTER INC. 
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SOFTUIHRE 

DEUELOPmEm 

TOOIS FOR 

inOUSIRV 

CP/M CROSS-ASSEMBLERS 

Fast, comprehensive cross-assemblers 
to run under CP/M.* Extensive pseudo- 
ops include full listing control, nested 
conditonals, mnemonic synonyms, and 
inclusion of external source files. Gen- 
erate object file, assembly listing, and 
symbol table from source code fornine 
popular microprocessor families. 

XASM05 6805 

XASM09 6809 

XASM18 1802 

XASM48 8048 

XASM51 8051 

XASM65 6502 

XASM68 6800/6801 

XASMF8 F8/3870 

XASM400 COPS400 

Assemblers $200.00 each 

Manual only $25.00 

8048 DEVELOPMENT PACKAGE 

Now you can use the 8048 family of 
single-chip microcomputers without 
buying expensive equipment. Develop 
8048 software with the XASM48 cross- 
assembler. Then plug our EPR-48 board 
into your 8-100 system to program the 
8748 EPROM version. (Similarpackages 
for 8051 and TMS9940E coming soon.) 

8048 Development Package . . . $574.00 
EPR-48 alone $449.00 



PROM EMULATOR BOARD 

Debug dedicated systems quickly. Our 
PSB-100 PROM Emulator is an 8-100 
board with up to 8K of RAM. Cable with 
24-pin plug replaces PROM(s) in your 
target system for instant program test- 
ing. 



P8B-100PROM Emulator . 



$395.00 w/ 
IK RAM 

$565.00 w/ 
8K RAM 




'Trademark of Digital Research 



804 south state st. 
dover,delaware/1 9901/302-734-0151 

Visa and Mastercharge accepted. We ship on 
8" slngle^ensily. Ask us about other formats. 
OEM AND DEALER INQUIRIES INVITED. 




Photo 1: The cycle-counter circuit was constructed on a small piece of perforated board 
and mounted on the MP-L parallel interface board inside the SwTPC 6800. 




Photo 2: Shown here is the method of mounting the cycle-counter circuit board. 



0411 will be executed. DEMONS is 
supplied with three no-operation 
instructions (NOPs) starting at this 
address. You should patch DEMONS 
to jump to another nonmaskable 
interrupt processing routine if the 
cycle counter is not the only source of 
nonmaskable interrupts. 

If the interrupt is valid, the counter 
is halted, cleared, and reloaded with a 
value of 3. The registers are fetched 
from the stack and displayed on the 
terminal along with the next instruc- 
tion to be executed, in this case the 
first instruction of the problem pro- 
gram. DEMONS then waits for the 
user to enter a command. If the step 
command is entered, the counter is 
started and a return from interrupt 



(RTI) instruction is executed. Twelve 
phase-2 (02) clock cycles later, the 
CAl line is toggled, producing 
another nonmaskable interrupt. Since 
the RTI instruction takes 10 cycles to 
execute, the interrupt occurs during 
execution of the first instruction of 
the program that is being debugged. 
From this point on, interrupts will 
occur after the execution of the RTI 
instruction as each instruction of the 
program being debugged is executed. 



Operational Modes 

In step mode, DEMONS causes a 
single instruction of the program 
being debugged to be executed, and 
then seizes control of operations to 



TO ORDER CALL (212) 687-5000 




HUKVi 



SUPE^ffiAM" 



INTE^TEC 
DATA 
SYSTEMS 
64K 

ONLY 

$3395 




32K $2795 

More than an intelligent terminal, the SuperBrain outperforms many other 
systems costing three to five times as much. Endowed with a hefty amount of 
available software (BASIC. FORTRAN. COBOL), the SuperBrain is ready to 
take on your toughest assignment. You name it! General Ledger. Accounts 
Receivable, Payroll, Inventory or Word Processing, .the SuperBrain handles 
all of them with ease FEATURES INCLUDE: 

• 2 dual-density minifloppies with 360K bytes of disk storage • A CP/M Disk 
Operating System with a high-powered text editor, assembler and debugger 



SUPER BRAIN HARD DISKS 




APPLE II PLUS for price 



A complete self-contained computer system with APPLESOFT floating point 
BASIC in ROM, full ASC I I keyboard in a light weight molded carrying case. 

Features Include: 

• auto-start ROM • Hi-Res graphics and 15 color video output 

• Expandable to 48K 

Supertalker $279 Micromodem $379 

Disk 645 

Add-on Disk 525 

Pascal Card 495 Communication Card. 

Business Software 625 

Monitor 159 

Printer Card 180 



Superterm (24 x 80) 395 

Speechlab 229 

225 

Modem 200 

Graphics Printer 595 

GraphicsTablet 795 



||applG/7 

^IS FINALLY HERE 
128K RAM!! 




List 



Special 



Chatsworth Card Reader for TRS-80 750 450 

Axiom 801 495 195 

Protoline PET to Centronics Interface 199 49 

Microtronics PET /Ham Interface 125 49 



TEXAS Instruments 99/4 S695 
(with 13" color Monitor) 



Leedex-80 12" S89 



Over 1000 software 
tapes, books, disk^, 
on display. Come 
in and browse. 



NEW96K 

80 Column 

Commodore 

CBM 

Basic 4.0 
Operating 
System 

• 80 column by 25 line display 

• 12" CRT 

• New screen editor 

• Split screen processing 

• Super fast string handling 

• 15 additional basic commands 

• Supports relative record processing 

SIS S/8096 

tf»i^nE 96K memory 

$1795 Call for price 



NEW 8050 DUAL DISK $1795 

1 million bytes on-line storage 

and DOS 2.0 operating system 

NEW 2031 SINGLE OISK $595 



Commodore Computer 

These tow cost Commodore PET Business 
Computers have virtually unlimited business 
capabilities. Accounts Receivable, Inventory 
Records, Payroll, ana J 
other accounting i :-^;^ 

functions. | ip|P 

PET16N&32N/ mM 

COMPUTERS I "^ 

• Full size keyboard 

• 16 or 32.000 
Bytes Memory 

• Level III 
Operating ^ 
System 

• Full Screen" 

i Editor - , 

I • Upper lower^se& 64 graphic characters 

, PET DUAL 

FLOPPY OISK 

' • Stores 360,000 

Bytes on-line 

1 • Microprocessor 

i'^«^. '^.---'^ controlled 
j -^-j^-^.. .^ ^ ^^^^ single or 

dual sided floppies 
^ HI-SPEED PRINTER 

• 150 Characters per 

second • Up to 4 

copies 8" wide 

J • Microprpcessor 

Controlled • Prints 

All Graphics • Full 

Formattmg Capability 



PRIIN IXERS: 

EPSON 



MX-70 
MX-80 
MX-8QFT 
MX-100FT 
Call for Prices 



CENTRONICS 
700-9 

$1795 





180 cps Bi-Directiona) • Op to15' 
Paper Width .9x9 Matrix 
Upper/Lower Case 

• Trartor Feed 

• RS-232 
Serial Interface 



1 



VR-300 S1795 

(25cps Letter Quality) 

EPSON MX-80 S 645 

Paper Tiger 445 795 

Paper Tiger 460 1295 

MONITORS 

SANYO 12" GREEN S325 

BMC 12- GREEN 295 

LEEDEX 13" COLOR 449 

ZENITH 13" COLOR 395 

LEEDEX 12" B&W 159 



704 

$1 295 List $1895 

• 60 cps • Up to 15" paper width 

• Tractor Feed • Parallel Interface 
for Apple & TRS-80 • 2 channel 
verlica! forms! • Top of Form! 

737 Parallel $895 



ANDERSON JACOBSON 

841 I/O Terminal Ideal for Cprjal 
" word processing and )r 

small businesses. ^QQR 

ASCII Code yyO 

15 CPS Printout 
High Quality Selectric Printing 
Reliable heavy duty mechanism 
Completely Refurbished by A.J. 
* Delivered FREE to nearest gervice center 




CLOSE OUT SPECIALS! 



NEW 

NEC 
PC-8000 

Call for Price 

• 32K RAM 

• 24K ROM 
■ Z80-A Micro 

• Centronics 
and RS-232 
interfaces 
standard 

• Built-in color video interface creates 
vivid 8-color graphic displays 

• MICROSOFT'" BASIC, plus many 
unique features combine to produce a 
high-performance DISK BASIC 
System. 

• Five dual-level user-programmable 
function keys 

• A built-in numeric key pad 



BiSiiMi 





DEALER INQUIRIES 
INVITED ON DIABLO. 
CENTRONICS. 
SUPERBRAIN 
DYNABYTE 



DIABLO 

630^P6Ci^l S2495 

On Site Warranty List S2755 



VISA 


)•• 



Min. Credit Card Order $75 

N Y restdpnis add 8°o sates lax 

• Same d-iy shipment on prepaid and 

credit card orders A 



TO ORDER CALL (212) 687-5000 „.S?h",o..s.,.i,.5 

The COMPUTER FACTORY, '"'"'irZ„^:T-'".r:Lr''"^ 



Command 


Description 


S. 


Step and execute from current address. 


Snnnn 


Set hexadecimal address nnnn as the new current address. 


Tnnnn. 


Set trace mode and break address nnnn. Break count set to 1. 


Jnnnn,^^ 


Set trace mode and break address nnnn. Set break count to 11. 


Cnn 


Set condition codes to hexadecimal value nn. 


Bnn 


Set B register to hexadecimal value nn. 


Ann 


Set A register to hexadecimal value nn. 


Xnnnn 


Set X register to hexadecimal value nnnn. 


R 


Display registers. 


D. 


Display 14 instructions in disassembled form starting at the current 




address. 


Dnnnn 


Display 14 instructions in disassembled form starting at hexadecimal 




address nnnn. 


G 


Exit from DEMONS and resume problem program execution at the 




current address. 


Pnnnn.oo oo ... 


Patch memory starting at address nnnn with the hexadecimal values 




00. Terminate entry with a carriage return. 


Table 1: 


Summary and description of the DEMONS command set. 



Dialogue at Terminal 


Comments 


*L 


Command MIKBUG to load DEMONS from tape. 


*G 


Start DEMONS execution. 


P 1E00 


Tell DEMONS where to start problem program 




being debugged. 


CCBAX 


DEMONS displays registers. 


El 00 00 3745 




1E00BD 1E45 JSR $1 E45 


DEMONS displays the next instruction. 


:S. 


Operator commands an instruction step. 


CC B A X 


DEMONS displays registers. 


El 00 00 3745 




1E45 37 PSHB 


DEMONS displays the next instruction. 


:T1E5F,03 


Enter trace mode. 


:S. 


Start tracing. 


Table 2: Example of a typical user 


work session with DEMONS, with commentary. 


Characters in italics have been typed by the user. 



Early (PK) Mask 



Later Masks 



Simultaneous Interrupts 

f NMI and SWI 
< NMI and IRQ 
L IRQ and SWI 



NMI and SWI 
NMI and IRQ 
IRQ and SWI 



Processor Action 

treats as IRQ 
handles NMI first 
handles SWI first 

handles NMI first 
handles NMI first 
handles IRQ first 



Table 3: Sequence of interrupt handling in the Motorola 6800 microprocessor. Parts 
produced duriiig early productioii runs used the PK chip mask, and demonstrate 
unexpected behavior under certain interrupt conditions, most notably the 
simultaiieous occurrence of a nonmaskable hardware interrupt (NMI) and a software 
interrupt (SWI). The PK series of 6800 branches to the IRQ (maskable hardware in- 
terrupt) vector location whenever this happens. (Parts of the PK series have the let- 
ters PK inscribed somewhere on the surface of the package; therefore they may be 
identified.) Later production runs of the 6800 processor used an itnproved chip 
mask, and devices from these later runs handle interrupts in a more logical manner. 
The following rule holds true for all 6800 processors: in the case where the IRQ 
signal is overruled by one of the other two interrupts, the IRQ may be igiwred and 
lost unless its interrupt signal has been latched. Fortunately, the IRQ signal from the 
peripheral interface adapter (PI A) is latched. 



allow user input. At this point, the 
user can modify the program; alter 
the path taken through the programs- 
change the contents of the condition 
code registers, index register, or 
either accumulator; display memory 
content in disassembled form; or 
enter the trace mode. 

In trace mode, DEMONS continues 
to receive control following execution 
of problem program instructions, but 
the user is not given control (that is, a 
chance to input commands) until the 
break address (or breakpoint) is 
encountered and the break counter is 
decremented to 0. The user sets the 
break address and the break count. 
Once set, these cannot be cleared 
without going through DEMONS 
initialization or executing the pro- 
gram being debugged until the break 
address is encountered N times. The 
break address entered must always be 
the address of the op code (ie: first 
byte) of an instruction byte sequence. 
Once trace mode is selected, tracing 
will be started by entry of the step 
command. Using the trace feature, 
the user can avoid stepping through 
long loops and previously debugged 
code one instruction at a time. Table 
1 shows the complete command set of 
DEMONS; table 2 shows an example 
of user interaction. 

DEMONS may be exited by use of 
the GO function, which bypasses the 
counter start-up code, or by acti- 
vating the system reset line (by hitting 
the reset switch). 

Possible Problems 

All debugging monitors have 
drawbacks; DEMONS is no excep- 
tion. Since DEMONS relies on having 
the stack-pointer (SP) register proper- 
ly set, code which uses the stack 
pointer as an index register must be 
bypassed using the step function. 
Any code that is synchronized with 
some external process or has critical 
timing requirements will be delayed 
by at least 130 machine cycles per in- 
struction, causing possible errors. If a 
software interrupt (SWI) or regular 
maskable hardware interrupt (IRQ) 
occurs simultaneously with the cycle 
counter's nonmaskable interrupt 
(NMI), possible vectoring problems 
may occur. (Table 3 summarizes 
these effects.) Thus care must be 
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Circle 230 on inquiry card. 



For those special people wh6Ve 
stepped atiead withamini-compirter 




Maxell offers a way to stay ahead. 



A Maxell SVa" Mini-Disk will consistently let you moxi- 
mize \he capability of your system today And as your 
involvement with it grows, tomorrow as well. Maxell 
Mini-Disks are all made with the same exacting 100% 
certification and critical dependability of the Maxell 8" 
Floppy Disk. So you know your 5V^" Maxell Mini-Disks 
meet or exceed the same ISO and Shugart specifica- 
tions industry requires. 



There are double density Maxell single and double- 
sided 5/4" Mini-Disks for soft and hard sector systems. 
And 8" Maxell Floppy Disks for every disk drive config- 
uration. See your computer supply dealer or write to us 
for more information, If you are a computer products 
dealer, write for the growing opportunities Maxell 
Business Products Division offers you with our 8" Floppy 
and 5'A" Mini-Disks. 



maxell. 




BUSINESS PRODUCTS DIVISION 

Maxell Corporation of America, Business Products Division, 60 Oxford Drive, IVIoonochiie, N.J. 07074 Tel; 201-440-8020 



/ stated that the disassembler executes quickly, and will have to wait for input/output (I/O) 
operations when using terminals having data rates of up to about 3000 bits per second (bps). I 
calculated this figure by disassembling 128 instructions and noting the time required to com- 
plete this task (Tl). The time required for I/O operations (T2) was determined from the follow- 
ing formula: 



T2 ^ (C X L) X D 



where: 



C is the number of characters per line (32) 

L is the number of lines in the test (128) 

D is the time required to transmit one character (0.033 seconds at 300 bps) 

The processor time required to disassemble the 128 instructions is then: 

T,= Tl - T2. 

The disassembler is no longer I/O bound in speed of execution when Tp ~ T2 for the 128-line 
test. The system is I/O bound when Tp < T2, and is compute bound when Tp > T2. 



taken when using DEMONS to avoid 
stepping through software interrupt 
(SWI) instructions. Likewise, I/O 
operations involving a regular 
maskable interrupt (IRQ) may not 
work correctly every time. 

Other Considerations 

Several extensions to DEMONS are 
possible. The patch function is not 
symbolic, but may be made so by 
using the disassembler tables in 
reverse and using a subset of the 6800 
assembly language restricted to hexa- 
decimal operands. This feature was 
not included in this version of 
DEMONS because of the need to 
avoid using excessive amounts of pro- 
grammable memory. Another exten- 
sion could be to allow the entry of 



multiple addresses for the trace func- 
tion to compare against. This feature 
would be useful if a situation arose in 
which the program under test could 
take several possible and unpredict- 
able paths. 

To use the disassembler in stand- 
alone mode, control should be passed 
to hexadecimal location 0000. The 
disassembler will reply by outputting 
a blank character to the terminal. 
Enter the four-digit hexadecimal ad- 
dress of the area of memory whose 
contents are to be displayed. The dis- 
assembler will issue home-up and 
erase-to-end-of-frame cursor com- 
mands to the terminal and will begin 
displaying lines of disassembled code. 
When 15 instructions have been dis- 
played, the disassembler will pause 



awaiting entry of the address of the 
next area of memory to be displayed. 
If a nonhexadecimal character is 
entered, MIKBUG will resume con- 
trol. 

DEMONS is started by transferring 
control to hexadecimal address 
03CC. DEMONS will output the 
character P to the terminal and await 
entry of the four-digit hexadecimal 
address of the program to be de- 
bugged. Following entry of this ad- 
dress, the contents of the registers and 
the next instruction to be executed 
from the program being debugged 
will be displayed. DEMONS then 
issues a colon (:) as a prompt 
character and awaits entry of a com- 
mand at the control terminal. If a for- 
mat error is made while entering a 
command, DEMONS will output a 
question mark and again prompt for 
input. 

The most efficient way to use 
DEMONS is to step through unde- 
bugged code a single instruction at a 
time, patching errors as they are en- 
countered and correcting the contents 
of the registers when necessary, in an 
attempt to find as many bugs as 
possible in a single run. When the 
number of patches becomes un- 
wieldy, or an unpatchable bug is 
found, or the last bug is found, only 
then should you reload the assembler 
and reassemble the problem program. 
This technique will reduce the 
number of times you have to load 
memory from your mass-storage 
device and so will increase produc- 
tivity. ■ 



Listing 1: The main debugging routine of DEMONS, assembled in code for the 6800 microprocessor. This program uses the cycle 
counter, shown in figure 3, to generate interrupts that allow it to take command from the user program. 



00100 

00200 

00300 

00400 

00500 

00600 

00700 

00800 

00900 

01000 

OllOO 

01200 

01300 

01400 03CC 

01500 

01600 

01700 

01800 

01900 

02000 

02100 

02200 

02300 

02400 

02500 

02600 
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NAM 



DEMON 



AUTHORl A.I, HALSEMA 

DATEI 11/U8/77 

OBJECT MACHINEI SWTPC 6800 

PROGRAM NAMEI DEMON(S) VERSION 1,0 

DEBUG MONITOR (SYMBOLIC) INITIALIZATION 

THIS ROUTINE READIES THE PIA AND STARTS THE HARDWARE CYCLE 
COUNTER, IT WILL REQUEST THE STARTING ADDRESS OF THE CODE 
TO PE DEBUGGED wITH A tp» PROMPT, IT ALSO RKMDVES TRACE 
SETTINGS, 
OPT 
ORG S03CC 

X-REGISTER SAVE AREA 
DEMONCS) STACK ADDRESS 
NMI INTERRUPT VECTOR ADDRESS 
OUTPUT CHARACTER ROUTINE 
TRACt: ACTIVE FLAG, 1= ACTIVE 
ADDRESS STORAGE USED BY BAliDR 
CYCLE COUNTER PIA ADDRESS 
APPENDAGE ADDRESS FOR DISASM 
LINES FUF DISASM TO DISPLAY 

APPENDAGE ADDRESS IN niSASM 
OUTPUT 2 HEX DIGITS AND SPACE 

Listing 1 continued on page 338 



A075 


XSAV 


EOU 


SA075 


A02F 


STAK 


EOU 


SA02F 


AQ06 


NMIV 


EQU 


SA006 


ElDl 


UUTEEE 


EQU 


S E 1 D 1 


A07B 


TFLAG 


LOU 


SA078 


AOOC 


ADDR 


EQU 


8AO0C 


800C 


HCCPIA 


EOU 


8800C 


A07C 


APPND 


EOU 


8A07C 


A077 


LINES 


E(JU 


SA077 


01A4 


APP 


EOU 


SU1A4 


EOCA 


0UT2HS 


EQU 


SEOCA 



iiiiiirnfiFsiiii 

Multi-Application Piocessiiig System 



WORD PR( 



ORDER PROCESSIN 



OiNTlN! 



^^^1^ 



7 '■ I. 

#MAPS 
CT-80 



CENTRAL PROCESSOR 



WHY BUY 3 COMPUTER SI^TEMS 

When You Can Share Time On 1 ? 

• Three business systems can run concurrently - that's three times the overall system productivity! 

• Time share word processins, accountins, order processins, inventory, forms processins, billins and more! 

• Three workstations can share data base - preparations can be done by several operators concurrently! 

• All workstations can share common peripherals. 

• Uses DIGIAC MAPS-80 operatins system. (Disital Research MP/M) 

• High level language processors including Fortran - Basic - Pascal - Cobol. 

• Complete turn-key system for ease of operation and learning. 



DK3IAC 



MAPS1000 



S-1 00 COMPATIBLE 

A^/M SUPPORT 

MODULE MAKES 

rr AU POSSIBLE! 



I^^^^Ht^^^^?^^B'M9HF* 






The DIslac MAPS-1000 MP/M Universal Support Module has 
been designed to meet the total demands required by Digital 
Research's MP/M multi-user, multi-tasking operating system. All 
input/output, interrupt generation for task switching and disk 
bootstrapping are resident functions on the MAPS-1000. 
The MAPS-1000 has been designed with all the following 
powerful features: 

• Four (4) independent RS-232C Serial Communication channels 

• One 8 bit TTL parallel port • On-board phantom controlled disk 
boot prom/monitor • Power on jump capability • Crystal controlled 
MP/M interrupt generation Logic • On-board extended memory 
bank switching Logic. 

MAPS-1000 Board - Available separately, fully assembled & tested 
Price: $425.00 



BE SURE TO INQUIRE ABOUT OUR MAPS® 

MP/M Users Group 

AAAPS is the only information network providing timely 
applications support for MP/M users. Members receive 
the MAPS Digest, a quarterly newsletter highlighting 
practical information exchange between MP/M users. 
No matter what your application, business or home 
hobbyist, the MAPS Digest provides information at 
your fingertips. Ask for your subscription! 



For Additional Information Contact; 

MAPS 

Commercial Products 

Division Of: 

DIGIAC CORPORATION 

1 75 Enslneers Road 

Smithtowri; New York 

11787 

Phone (516)273-8600 

MP/M is a trademark of 
Digital Research Corporation 




DIBIAC 

CORPORATION 



Circle 123 on Inquiry card. 
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Listing 1 continued: 

02700 E0C8 0UT4HS EvJU SE0C8 OUTPUT 4 HEX UIGITS AND SPACE 

02800 A079 TADDR LOU $A079 TRACE HECUGfJITION ADURESS 

02900 ElAC INEEE EQU SEIAC CHARACTER INPUT RUUTIiME 

03000 E07E PDATAl EOU $eU7E PRINT BLOCK ROUTINE 

03100 001b NEXTL E(JU 8 U J 8 [5 1 SASSEMBLEH FK-THY POInT 

03200 ♦ 

03300 « DEmOV(S) STAHT-UP ENTRY POINT 

03400 ♦ 

03500 03CC «E A02F START LDS »STAK SET STACK ADDRESS 

03600 03CF 7F A078 CLR TFLAG RESET TRACE FLAG 

03700 03D2 BD U47D UG JSP CURL ISSUK CK/LF 

03800 0305 86 50 LDAA » > P 

03900 03D7 \M) ElDl JSR UUTEEE ISSUE PHOMPT 

04000 U3IJA RD ('482 JSP BAUUR GET START OF PROBLEM PROGRAM 

04100 03DD 25 F3 bCs UG BAD INPUT- TRY AGAIN 

04200 03L>F BD 05bl JSR SETAD 

O43OO 03F2 CE O4OA LUX «1IVTMP SET UP NMI VECTOR 

0440 OJb.5 P*F AOOb STX NMlV 

04500 03^8 CE )iiOOC LDX «h(:cP1a INITIALIZE PIA/CYCLE COUnTEH 

046U0 03 tB bF Ul CLR 1,X SELECT DDF A 

04700 OiEO bb FF LUAA aSFF AND SET Up ALL LINES TO OUTPUTS 

U4&O0 u3fc:F A 7 00 STAA X 

04900 03FI 8b 04 LDAA «S04 SKLECT lOPA 

Q5G00 OiK3 A7 Ol STAA 1,X 

05100 u3Fb «b hH LDAA ^%bh TURN OFF COUNTER RESET 

05200 031-7 A7 Ou STAA X AND SFT INITIAL COUNTtK VALUK 

0530; 03F9 Ab 00 SFniP LDAA X 

05400 03FB 84 F9 AnDA «SF9 TURN OFF COUNTER LOAD 

055(^'J 3FD A/ 00 STAA X 

05bO..t 03FF HH 07 LDAA »S07 ENABLE CA1 INTF.PRUPT ON LUa 1 i ) 

057.^0 0401 A7 01 STAA UX ,hTGH TPftNSlTIUw? 

0581),) 040 3 Ah 00 LDAA X 

0590U 0405 fl4 V^ ANDA »SF8 START COUNTER 

ObOOO 04U7 A7 OU STAA X 

ObluO 409 3 B PTI GO TO PROBLEM PpnGRA^ 

06200 # 

Ub3uO ♦ 0F"nNC3) INTFkPUPI PRl)CFJ>S(.K AMj OPEKATCiR COM^.AND DECOnl^'G. 

06400 * KNThHFD OnL ^ UPi.HM OCCURLnCE Of- f^MI IwTFhRUPT, 

06500 ♦ L(JCAriOiJ LAhELl.PD 'USFK« ALLUwS FOR PATCHING P- JU'^PS 

ObbuO # TU FUrTHER l.v»rF>Hl;PT PPOCESSlwG IF Mopt: THAM ONt SOURCE 

067(M.» * Ul- U:M INTERRUPTS IS AVAILABLE, 

OfoBOO * 

06900 04UA CE HOOC iNTPP LDX #HCCPIA GFT PIA ADDPES.S 

070i)0 040D 60 01 TST 1,X ,AnD CHECK FUR CYCLE CUUnTEh 

07 Uh) 040F 2b 3 BMI MINK ,lfvlt,RPUPl 

07200 0411 01 USER ^'l^P PATCH A JUhP Tlj SUMt OfHFH NmJ 

07300 0412 01 NOP (PROCESS HERE, BECAUSE I H 1 3 

07400 0413 01 i^-nP .INTFPKUPT IS 'N/nT FRO" CYCLES, 

07500 0414 ^6 u4 inf>iE LDAA »SU4 filSAHLE COUNTF.P INTERRUPTS 

076 00 041b A7 01 STAA UX 

077(.-0 0418 fib 3F LPAA IS3F STOP COUnTEk 

07800 041A A7 uO sSTAA X 

07900 041C8b3B LDAA iS3b RESfcTCOUMfcR-SFT LOAD VALUE 

0800U 04ie A7 00 .STAA X , TO 3 

08 loo 0420 Ab 00 LDAA X DUi^My REAP TO IKSUhE Nf^I OFF 
08200 0422 30 TSX 

08300 0423 EK 05 LUX 5,X GET ADDrKSS OF NFXT I 'N-STPUCT I UN 

08400 0425 FF AOOC STX ADUH Sb.T ADDRESS FOR D I SASSKn^hLER 

08500 042d 7D A07B TST TP LAG TRACE "ODE PUN.^IMG? 

0860U 0^*2? 27 OA HEU NOT IF NHi- BRANCH 

08700 042D bC A079 CPX TADDR TRACt KLAG SFT- TEST ADDRESS 

08800 0430 26 52 bMpJ No^^k; BRAnCk If ^^HOivk; AUnpESvS. 

08900 0432 7A A07H DEC TFLAG ADDRESSED ARE KOUAL- COUnT HIT 

09000 0435 2b 4D Bf'E nUPF IF 'nDT ZtRP- (^fi IRACt SOmF; mijRF 

0910U 0437 8h 01 i^Ur L[)AA «S01 SET NUMBER OF LINES FOP DISAS^ 

09200 0439R7AO77 8TAA LINES 

09300 04JC HO 2h BSR REGS ['0 A CR LF Af^D DISPLAY REGISTERS 

09400 043E BD 05bE JSP SHOIJN DISPLAY iNSTRUCTIOiX 

09500 044 1 8b 3A CP^Hliv L[>AA »M GFT COM,v,AM'- ISSDF. PHQy.PT 

09600 0443 HO ElDl J-SR UUTEEE 

09700 0446 \^\^ ElAC JSR INEE^:! GFT Ir.PLl 

09800 0449 CH: 0573 ).,f)X «COmTah CFT CU^.mAND TABLE. ADDRESS 

09900 044C Eb 00 TEST Lt)Ae X GET RFCuGM T IMn CBARACTEP 

10000 044F 11 CrtA SA^E Aft INPUT? 

10 100 044F 2h 04 BhE MURE IF NOT- GU LOOK AGAIN 

10200 0451 EE 01 LDX l,X E()l.iAL- GET CUprFNT ADQrFSS 

10300 0453 bE 00 JMp X GO 00 IT TO IT 

10 4 ♦ 

105O0 0455 50 f^'ORE TSTP FOLND FwD OF TABLE? 

10600 045b 27 05 BEQ BAD YES* TELL QPERAT'JR 

10700 0458 08 TMX NO- POINT TO NKXT ENTRY IN TAwLE 

10800 0459 0« INX 

10900 04bA OB I«JX 

11000 045B 20 EF BRA TEST AND GU TLST IT 

lUOO ♦ INPUT IS BAD- TELL OPLRATOR ANl' GIVE HIM a^OTHFR ChamCF TO DM IT HIGhT 

11200 u45D Hb 3F BAD Ll)AA »'? DISPLAY UUb.STlON MARK 

11300 045F BD ElDl JSR OUTFEE 

II4OO 0462 PD 19 NeXTI BSR CURL DO CARHlAGt RFTURN/LlNE FEED 

115 04b42ODb HRA COMDN AND GO TRY AGAIN 
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Atari graphics and sound stand in 
a class by themselves." 

David D. Thornburg 

Compute Magazine, November/ December 

1980 

"Its superiority lies in three areas: draw- 
ing fancy pictures (in color), playing 
music, and printing English characters 
onto the screen. Though the Apple can 

do all these things, | 

Atari does them better." 

Russell Walter 

"Underground WTlm. ^ 

Guide to Buying a W liat COIH 

Computer" ai*e CSV 

Published 1980, ^ «iva«j 

SCELBI Publications COIIlDUte] 



What computer people 

are saying about 
Computers for people" 



"The Atari machine is the most extraordi- 
nary computer graphics box ever made..!' 

Ted Nelson 

Creative Computing Magazine, June 1980 

"...so well packaged that it is the first per- 
sonal computer I've used that I'm willing 
to set up in the living room." 
Ken Skier, OnComputing, Inc. Summer 1980 

". . .well constructed, 
sleekly designed and 
user-friendly— expect 

Iter people reliable equipment, 
1*^ J^ and strong maintenance 

ig aOOUl ^^ 2in6. software support. 

for people, videopiav 

December, 1980 



To find out about the ATARI® 800™ Computer 

first hand, ask your local computer dealer 

for a hands-on demonstration. 

Or call, 800-538-8547 (In California 800-672-1404) 



nnmmnmimimm\tmwmm\m\mMii \ 



in ATA RIgQ© 



m^ L-ji -A 




ATARI 



Comimters for people: 

For further information write: Atari Inc., Computer Division, 1196 Borregas Avenue, Sunnyvale, CA 94086 
Circle 35 on inquiry card. 



Ct9Sl. ATARI, Inc. 

A wamer Ccvrununtcatlon* C^n^wri ^^ 
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11600 
117UC 
11800 
11900 
12000 
12100 
12200 
12 300 
12400 
12500 
12600 
12700 
12B00 
12900 
13000 
13100 
13200 
13300 
13400 
13500 
13600 
13700 
1380U 
13900 
14000 
14100 
14200 
14300 
14400 
14500 
14600 
14700 
14800 
14900 
15000 
15100 
15200 
15300 
1540U 
15500 
15600 
15700 
15800 
15900 
16000 
16100 
16200 
16300 
16400 
1650U 
16600 
16700 
16800 
1690U 
170U0 
17100 
17200 
17300 
17400 
17500 
17600 
17 700 

17 800 
179O0 
18000 
18100 

18 20<! 
18 300 
Ib4u0 
18500 
18600 
18700 
18800 
18900 
19000 
19100 
19200 
19300 
194UO 
19500 
19600 
197U0 
19800 
199 
2000U 
2 0100 
20200 
20300 



continued: 



0466 8D 
0468 CE 
04bB BU 
046E 30 
04bF 08 

0470 08 

0471 BD 
0474 BD 
0477 riD 
04 7 A BD 
047D CE 
0480 BO 
0483 39 

0464 CE 
0487 7E 



♦ REGS- DISPLAY KhGISTtHS 



15 

059A 

E07h 



HEGS 



EUCA 
EOCA 
FOCA 
EUCH 
05A4 
E07E 



800C 
03F9 



CURL 



NOPE 



048A BD 
048D 80 
048F 2B 
0491 81 
0493 2F 
0495 8 1 
0497 2B 
0499 81 
049B 2E 
049D 80 
049F OC 
04A0 39 
04A1 OD 
04A2 39 



04A3 8D 
04A5 25 
04A7 48 
04A8 48 
04A9 48 
04AA 48 
04AB lb 
04AC 8D 
04AE 25 
04bO 18 
04B1 39 



04B2 ifD 

04b4 25 

0486 H7 

4B9 H\) 

04BB 25 

04BD B7 

04C0 EE 

04C3 39 



El AC 

30 

10 

09 

OA 

11 

08 

16 

04 

07 



♦ GET HEX 

« 

INHEX 



E5 
OA 



DC 
01 



EF 

00 

AOUC 

E8 

6 

AOOD 

AOOC 



UKHEX 

BADHEX 

« 

♦GET O^E 

BYTE 



4 C 4 tiD 

U4C6 2 5 

04Cd FE 

04CB BD 

4CE til 

04P0 27 
U4D2 
U4U4 

4 o 8 D 

04i;8 25 

040A 27 

040C R7 

04DF 20 

04L1 86 

4 E 3 2 



HI 
26 



EC 

95 

A079 

El AC 

2E 

OF 

2C 

^7 

Cb 

83 

81 

A078 

HI 

ni 
F7 



hSP 
LDK 
JSR 
TSX 
INX 
INX 
JSR 
JSR 
JSR 
JSH 
LDX 
JSR 
RTS 

LDX 

JMP 

INPUT 

JSR 

SUBA 

BMI 

CMPA 

BLE 

CMPA 

BMI 

CMPA 

BGT 

SUBA 

CLC 

RTS 

SEC 

RTS 



CUHL 
»CCL 
PrjAlAl 



l}UT2HS 

0UT2HS 

0UT2HS 

UUT4HS 

»CRLF 

PDATAl 



»HCCP1A 
SETUP 



XNEEE 

«830 

BADHEX 

#809 

OKHEX 

»$11 

BADHEX 

X816 

BADHEX 

»$07 



l:Ci CR/LP- 

DISPLAY 'CC a A X' CkLK 

GEI STACK ADDRESS 

CORRECT FOR REGS RETURN ADDRESS 

DISPLAY CC 

DISPLAY & 

DISPLAY A 

DISPLAY X 

DO CARRIAGE RETUPN/LlNE FEED 

EXIT 

GET PIA ADDRESS 

GO START COUNTER AND EXECUTE 



GO GET CHARACTER 
HEX? 
NO- JUMP 

BETWEEN AND $09? 
YES- OK 
A OR GREATER? 

N0» ERROR 

F OR LESS? 

NO- ERROR 

ADJUST FOR A THROUGH F VALUES 
CLEAR ERROR FLAG 
EXIT 



BYTE OF HEX INPOT- EXIT WITH DIGTl IN A AND CARRY CLEAR IF OK, 



bADB 

* BADDR- 

BADDR 



BSR 

BCS 

ASLA 

ASLA 

ASLA 

ASLA 

TAB 

BSR 

bCS 

ABA 

RTS 



INHEX 
BADB 



INHEX 
BADB 



GET A DIGIT 

BAD- NOT HEX- JUMP 

MOST SIGNIFICANT DIGIT, SO LEFT 

, JUSTIFY IT 



, AND SAVE IM B-PEGISTEP 
GET LEAST SIGNIFICANT DIGIT 
IF INPUT IS BAi3« JUMP 
CCMB1^JE BtJlH IN A 
EXIT 



BlllLD ADDRESS, RESULT In SAOOC AND X IF GOOD, ELSE CaRRY SET, 



BSR 

BCS 

STAA 

BSR 

BCS 

STAA 

LUX 

RTS 



BYTE 

ADBAD 

ADDR 

BYTE 

ADBAD 

ADDR+1 

ADDR 



mDBAD 

♦ TRACE PROCESSING, CfJMM 



GET HEX BYTE 
JUMP IF BAD 

SAVE BYTE 

GET SECOND BYTF 

JUMP IE BAD 

SAVE IT 

GET In X 

EXIT 



TRACE 



u v; X 1" 2 

SP.TONE 



TRACE h 

THE PRO 

ADDRESS 

ADDRESS 

NilTE VH 

T X X X X 

t^SR 

bCs 

SIX 

JSR 

CMPA 

BEO 

CMPA 

RnE 

BSR 

BCS 

HEQ 

STAA 

BRA 

LDAA 

BHA 



UDE TS 
BLEM V 

XXXX 

XXXX 
AT ZER 
FURM S 

BADDR 

BAD 

lADDR 

IfJEEE 

«'. 

SETONE 

tt I , 

h A b 

by TE 

BAD 

BAD 

TFLAG 

NEXTl 

«SU1 

SETT 



AND fupm;st: ixxxx, oh txxxxiNn 

'aHERF T IS THE COMMAND CHARACTER 

XXXX IS A KIUR-DIGIT HEX ADDhESS 
(^N IS A Twfi DIGIT Trap CniJNT = S7F MAX, 
SET ^/^ITH THIS COMMANf;, STEP COvmAND STARTS RUN, 
ROGRA^' WILL RUN UNTIL DEMON (S) HAS E-'JCUUnTlRED 
fvN TIMES, WHEN IT «vILI. HEU^Rw iIPEHATUR C 
MJST BE THE AUDRP5S nF THE EiRST BYTE UE 
IS A UlSALLUl^ED VALUE FUR Nn In TNPUT. 
ETS NN Tn 01 AIITCjMA I ICALLY, 

GO Gf-T TRACE ADDRESS 
BAD INPUT 



1 N T R L , 
AN 1 N S 1 R U C T 1 U H , 



G fe. T P h H J L' D R COMMA 
PEWIUD? 

YES- SET TFLAG TO nNE 
COMMA? 

NO- bAD IN(-U1 
IT IS CO^MA- GEI LMDP COU NI- 



SEI IN TRACE FLAG 
GO GET A CC.Mf/.A'tn 
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TRS-80 owners 

Explore new worids 

with chatterbox: 



The MICROMINT INC. introduces 
its latest data communications product, 
the "CHATTERBOX." The CHATTERBOX 
is a unique packaging combination of - 
the presently available COMM-80 I/O 
interface for the TRS-80* and an 
acoustic modem. This one box is 
all that is required to turn even a 
barebones 4K TRS-80 into a full 
timesharing terminal. ■ 

The CHATTERBOX j 

includes a built-in programmable M 
50-1 9200 baud serial port, a |^ 

Centronics compatible parallel I 
printer port, a 300 baud 
acoustic originate modem, and 
a spare TRS-BUS expansion 
connecton It comes complete 
with power supply, ribbon ' 

cable and connector, user's i 
manual, and smart terminal ^ 
software for immediate | 

operation . When the modem 
is in use, the complete data 
conversation is automatically 
routed to the serial output 
port and parallel port ^ 
where it can be 
logged on a printer. . 



"<^^^^ 





The CHATTERBOX is the only 

peripheral needed to allow a TRS-80 to 

communicate with timesharing systems 

such as Micronet and the SOURCE. 

In addition, CHATTERBOX can be 

used simply to provide an address 

^ selectable serial and parallel port. 

It is completely hardware and 

software compatible with existing 

TRS-80 products and connects 

\ either to the keyboard connector 

% or screen printer port on the RS 

i^ Expansion interface. It does 

I not require the RS Expansion 

^ . interface for operation. 

CHAmRBax: 

$279.95 

• Full 8-bit parallel port. 

• RS-232-C serial port 
. (up to 19,200 baud). 

• Acoustic modem. 
I •TRS-BUS connector for 
M future expansion. 

, P •Connects to Keyboard or E.I. 
'^,j Includes terminal software, 
,^,^^m..'<,.:,,mm- . -'Users manual. 

Power supply. 



MAIL ORDER OR INFORMATION 
WRITE OR CALL: 

The MicroMint Inc. 
917 Midway 
Woodmere, NY 11598 
Dealer inquiries invited. 




CALL: 
516374 -6793 



THE INTERFACE CONNECTION 



TRS-80 is a trademark of Tandy Corporation 



Listing 1 

20400 

2050O 

20600 

20700 

20800 

20900 

21000 

21100 

21200 

21300 

21400 

21500 

21600 

217UO 

218 00 

21900 

22000 

22100 

22200 

22300 

22400 

22500 

22600 

22700 

2280 

22900 

230U0 

2310U 

23200 

23300 

23400 

23500 

23600 

23700 

23800 

23900 

24000 

24100 

24200 

24300 

24400 

24500 

24600 

24700 

24800 

24900 

25000 

25100 

25201; 

25300 

25400 

25500 

25600 

25700 

25800 

25900 

2b000 

26100 

26200 

26300 

26400 

26500 

26600 

26700 

26800 

26900 

27000 

27100 

27200 

27300 

27400 

27500 

27600 

27700 

27800 

27900 

2B000 

28100 

2820C 

28300 

28400 

28500 

28600 

28700 

28800 



continued: 



COflMAWD PHiJCESSl^G. C^ibSblvS THANSFKP OF" CGMPOL Tn AHDRtSS, 
COMMAND KOkMATt SXXXX OH S, 

WhFlPE XXXX IS A FOUR DIGIT HEX AUiJRESS, 
SXXXX FOH^ StTS NP.rt CUPPEril ADDPtSS 
S, FUPM STARTS HlJw AT CUHREwT ADORKSti, 



4t.b 81; 

04E7 2b 

4h>9 8D 

04LB 7K: 

04tE: Ul 

4t;F 1 

04F0 01 

4Fi 01 



4F2 3H 



U4K3 7E 
04F6 rib 
04F8 b7 
04FB HO 
4FD 2 4 
4KF 3 
050 EE 
0502 FF 
5 b 8 6 
05 7 BD 
U5UA bD 
050C 20 



050E BD 
0511 7e 



0514 8U 
0516 25 

0518 3o 

0519 08 
(j51A Ob 
051B 39 
051C 31 
051D 31 
UblE 20 



CR STEP BSR BADDR 

9w Bcs nqpf: 

lb B5P, SETftD 

0437 JMP NOT 

NI.IP 

f^rjp 

MUP 

NOP 

♦ GU CnM.-.«ANl) PPUCESSING, 



GO GET ADDRESS 
IF NUT HEX- ASSUME PERIOD 
ELSE PUT ATDpEss In STACK 
DISPLAY ANfJ GET NEXT Cnr^/-*AN[) 



Gn 

♦ nisp 



PTl 

LAY CClMMANlJ 



CAUSES EXIT FRUM DFMUn(S) k^ I'l H CYCLE COUNiER 
HALTED, USE WhEn FiMSHED wjt^ DEBMGGING, 
CONTROL IS PASSETj "10 THE CUPKKnT ADDRESS REACnED 
WHILE STEPPI.-'jG or TRACING, 

EXIT KRO^ DEmO^mCS) 
PROCESSING, DISPLAYS 15 I NSTHUC 1 1 UNS FRHM mEmORY I 'g 
PISASSErihLED FORM, 

Command FORf^sj nxxxx OP d, 

^HERE XXXX IS A 4 DIGIT HEX ADlJRtSS 
D, CAHSKS DISPLAY TO STAf^T »^1TH THE CURRENT 

INSTRUCTION 



4 5 D 

OE 

A077 

B5 

06 

5 
AOOC 

lu 

ElOl 

62 

Dl 



DAB 
DISPLA 



♦ registew 



04b6 
0441 



SHOREG 

BACKUP 



JMP 

L1>AA 

STAA 

BSR 

BCC 

ISX 

LDX 

STX 

LDAA 

JSR 

i'.SR 

BRA 

L 1 1 S P L A ^ 



JSP 

JMP 



ttAD 

»SUE 

LINES 

8ADDR 

SHOW 

5,X 

ADDR 
»S10 

CI ij T E e; E 
sholi^j 

NEXT2 

, THE 
COMMA 

REfJS 

COMON 



SFT UP LINF5 Fim DISAS^ 

GET ADDRESS 

IF NO ERROR Oh F-mIRY- BRAnCH 

GEl AOnpESS FROM STACK 

.AND SET FOR OISASSh.MHLER 
hO'^E Dp 

GO DISPLAY IMSTRUCTIO^ 

GET ANOTHER COMMAND 
REGISTERS IN THE STACK APE niSPLAYEu, 
wD FORM! R 

DISPLAY REGISTERS 

GO GET ANOIHE CO^MAi^D 



♦ SUPPORT SUBROUTINE- GET INPUT AND PREPAPE X REGISTER 



0520 8D 
0522 A7 
0524 20 



0526 8D 

0528 08 

0529 20 



052B 8D 
052D 08 
052E 20 



0530 RD 

0533 25 

0535 30 

0536 09 

0537 09 

0538 09 

0539 8D 



en 

04 



03 



F2 

00 
B9 



EC 
F7 



E7 

FB 



BYM 



GAG 



BSR 


BYTE 


BCS 


GAG 


rsx 




INX 




lUX 




RTS 




INS 




INS 




BRA 


DAB 



GET INPUT BYTE 

BAD VALUE? 

SET VALUE IN STACK 

ADJUST ADDRESS FOR riEIiuG If^j A SUBROUTlNh: 



♦ SET CnwDITION CODE REGISTER. COMMAND FOPMj CXX 

♦ WHERE XX IS A 2-DIGIT HEX VA!,UE THAT 

♦ THE CC REGISTER In THE STACK >«ILL BE SET 

♦ Tn, 



RSETC BSR BYN 
SETREG STAA X 

BRA NEXT2 



« SET B-REGISTER, COMMAND FORM I BXX 
BYN 



RSETB 
BSETS 



BSR 
INX 

BRA 



GET INPUT BYTE 

GO GET ANOTHER COMMAND 



GET INPUT BYTE 



♦ SET A-REGISTER, 

« 

HSETA BSR 
INX 
BRA 

« SET X-REGISTER, 



SETREG 

COMMAND FORMI AXX 

BYN 

BSETS 

COMMAND FORf.ATt XNNNN 

WHERE NNNN IS A 4-DlGIT HEX VALUE 



04B2 
BE 



28 



HSETX 



JSR 
BCS 
TSX 
DEX 
DEX 
DEX 
BSR 



BADDR 
DAB 



GET 4 DIGITS 
BAD INPUT? 

NO- ge:t stack address 

SET X VALUE IN STACK 
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DEALERS: By now you know that it takes 



SOFTWARE 

TO SELL 

COMPUTERS 



and International Micro Systems can provide you with the largest selection of quality business 
applications ever developed for the microcomputer industry. 

If you are just looking for a G.L., A/P. and Payroll, you can find them in a dozen ads in this 
magazine. But thers's a much bigger market for micros out therethan that. Wherecanyou find a 
fully interfaced Wholesale/Retail Distribution System? How about Manufacturing Inventory 
Control including Production Scheduling & Control. See that one anywhere else? Maybe your 
market is Medical/Dental and IMS has the full systems there too. You can't sell computers 
without software and IMS has the finest selection of software availableforyou. Each system has 
been developed by the IMS professional staff and we support what we sell. 

But thats not all. International Micro Systems has the strongest dealer marketing plan in the 
industry. With our 

^245 Dealer Demo System. 

we put all the software shown below in your office or store ready to demo to your prospects and 
we include the promotional material and our unique video sales presentation to help you move 
systems. Give us a call or drop us a card and let us show you what selling business systems 
should be all about. 



Financial Systems 

GL. A/P. A/R 

Payroll 

Cash Receipts/Disb. 

Job Costing 

Mailing List Mgmt. 
Medical/Dental 

Office. Scheduler 

Patient Billing & A/R 

Insurance Forms 
Governmental/Educational 

Student Record Keeping 

and Scheduling 

Fund Accounting 



Wholesale Distribution System 

Purchasing & Receiving 
Inventory Control 
Invoicing & Receivables 
Salesman Comm. Reporting 
Backorder Management 
Manufacturing Inventory Control 
Finished Goods Inventory Mgmt 
Parts Inventory Mgmt. 
Parts Purchasing & Receiving 
Bill of Material 
Production Scheduling 



INTERNATIONAL 
IICRO 





S 



YSTEMS 



For details on our demo special, contact us at: 
8425 Quivira Road, Lenexa, Kansas 66215 
Phone: (913) 888-8330 
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TSX 




InX 




i.nAft 


f\OOH 


STAA 


fa.X 


LDAA 


AUDH^l 


STA/i 


7.x 


»»,TS 





Listing 1 continued: 

28900 053B 20 A2 NEXT3 bPA NRXT2 

29000 « PATCH CUivlMAWD PROCESSOR, COMMAND FORMATi PXXXXiNN NN Wi ,,,.(CP) 

29100 ♦ iNHEHK XXXX IS A 4-DIGIT HEX ADDRtSS 

29200 ♦ AND NN IS A 2-Dir,n HKX VALUE 

29300 ♦ tNTER AS MANY 2 DIGIT VALUKS AS NEtiDEP* THEN TERMINATE SlRlNCi 

29400 * WITH A CARRIAGE RETURN, EACH NN VALUE IS PLACED IN MEMORY' AS 

29500 * IT IS ENTERED* UNLLSS AN EHP[)P IS MADEi THIriN THE *^h VALUE 

29600 « CONTAINING THE ERROR IS REJECTED AND IS NOT STflRED, 

29700 ♦ 

29800 Ob3D BD 04B2 PATCH JSR BADDP GET ADDRESS 

29900 U540 25 Bl BCS DAB JU>*P IF NOT HEX 

30000 0542 KF A075 GETMOR STX XSAV SAVE X FOp LATER 

30100 0545 BD 04A3 GETS JSR bYTK GET 2 DIGIT VALtiE 

30200 0548 25 OD hCS WHAT JlJMp IP" NOT Hfc;X 

30300 054A FE A075 LDX XSAV RESTORh. X 

30400 054D A7 00 STAA X .AND STORE THE VALUE 

30500 054F OH INX P[)INT TO f^EXT LnCATlUiM 

30600 0550 86 20 I-DAA « ' SPACE BET^^ELfJ INPUTS 

30700 0552 BD tlDl JSR OUTiiEE 

30800 0555 20 EB HHA GETMfiR C;u GET MORE INP!)T 

30900 0557 B8 DU WHAT EORA «SDD l^fPUT NOT HEX- CARRIAGE Ct'DE? 

31000 0559 27 EO bKU NEXtB JUnP IF YES 

31100 055B d8 21 EORA »S21 CG/^mA? 

31200 055D 27 Eb BEO GETS JUMP IK i ES 

31300 055F 20 92 BRA DAH .ELSE ERRiJk IF MttT 

il400 * 

315O0 ♦ SUPPORT SUROUTINE- mqvK ADI:rF.SS INTO STACK 

31bOO ♦ 

31700 0561 3U SETAD TSX POT THE ADDRESS In TriE STACK 

3180^; 0562 08 

31900 0563 Bb AOuC SETS 

32000 Ob6b A7 06 

3210 ObbR H6 AOOU 

322O0 056B A7 07 

32300 ObbD 39 

32400 ♦ 

i25uO ♦ SUPPORT SUBROUTll^iE- SET APPEUDAGE ADDRESS AND CALL DI SASSEMbl-t R 

3260O * 

32700 ubbE CE 0lA4 SHuLlw LDX «App SET APPENDAGE FriR DISASSE^^BLE^< 

32er'0 05/1 KE A07C STX APPi^jL) 

32900 0574 wu ooib JSR NEXTL GO TO HIS ASSEi^BLFR 

330C0 0577 39 RCS 

33100 ♦ COMMAND TABLE. EACH btJlKY IS 3 BYTES LONG, THE FIRST BYTE IS ThF ASCII 

33200 * COMMAND CHARACTER, THE NEXT 2 PVTES ARE THE PWQCESS 

33300 ♦ ADDRESS, THE TABLE IS T P.RiV UfiTfe D ^lIH A BY ft; OF ZKHUS, 

33400 ♦ 

33500 Ob7R 53 COMTAB ECC /S/ STEP COMMAND 

33bOO 0579 04E5 EUB STEP 

33700 057B 54 PXC /T/ TRACE Ca^'MAND 

33800 057C 04C4 EDB TRACE 

33900 057E 52 ECC /R/ REGISTER DISPLAY 

34000 057F 050E EDB SHUKEG 

34100 0581 47 FCC /G/ GO COMMAND 

34200 0582 04F2 FDB GO 

34300 05H4 44 FCC /D/ DISPLAY CO^ma.mO 

34400 0585 04F6 FDB DISPLA 

34500 05b7 43 ECC /C/ SET CONDITION CflPES 

34600 0588 05ii0 EDB RSETC 

34700 ObdA 41 FCC /A/ SET A-REGISTEh 

34800 058B 052B FDB RSETA 

34900 058D 42 FCC /B/ SET B-REGISTER 

35000 ObWE 0526 FDB RSETB 

35100 0590 58 FCC /X/ SET X-REGISTEH 

35200 0591 0530 FDB PSETX 

35300 0593 50 FCC /P/ PATCH 

35400 0594 0530 FDB PATCH 

3550(i 0596 00 FCB 0»0,0 SPACE EOH PATCHING AN ENTRY 

35600 0597 00 

3570O 0598 00 

35800 0599 00 FCB END OF lABLE 

35900 ♦ REGISTER IDENTIFICATION 

36000 059A 43 CCL FCC /CC B A X/ REGISTER ID LINE 

36100 059R 43 

36200 059C 20 

36300 059D 42 

36400 059E 20 

36500 059F 20 

36600 05A0 41 

36709 05A1 20 

36800 05A2 20 

36900 05A3 58 

37000 05A4 OD CRLF FCB S0D,$0A,4 CARRIAGE RETUR(J/LINE FEED 

37100 05A5 OA 

37200 0bA6 04 



37300 END 
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Listing 2 starts on page 346 
Listing 3 is on page 358 



^ r^^- »-^' 



We're 

known 

for our 

fine print. 



^e«.orY ^^ ;^ enfold V^^^not 
Wf^U \o""<^ *tli. "^ 



?:>tX'1 



Epson. 



The type you get out of most printers you 
wouldn't send to your maiden aunt, much less 
use for your important correspondence. And up 
to now, in order to get a dot matrix hardcopy you 
could really call correspondence quality, you had 
to spend on the high side of a thousand bucks. 

Not any more. 

The Epson MX-80 challenges any dot matrix 
printer anywhere to match our type at our price. 
Or even come close. 

Our emphasized print mode gives you a tack- 
sharp, clean, easy-to-read 
face with true descenders — at 
a fraction of the price of daisy 
wheel printers. We give you a 
user-defined choice of twelve 
different weights and sizes of 
letters in 40, 80, 66 or 132 col- 
umns. We give you adjustable 
tractors so you can do any- 
thing from labels to memos to 
manuscripts. Fast and clean. 

But if you think print qual- 
ity is the only thing we have 




to sell, you're wrong. The MX-80 may be the 
most revolutionary printer to come out in the 
past ten years. 

For starters, it features the world's first dispos- 
able print head — after it's printed between 50 and 
100-million characters, just throw it away. A new 
one costs less than $30 and you can change it 
yourself with one hand. Plus, the MX-80 prints 
bidirectionally and 80 CPS with a logical seeking 
function to minimize print head travel time and 
maximize throughput. Finally — and this is the 

best part — you can buy an 

MX-80 right now for less than 

$650. 

And that's what we call a 

lot of fine print for the money. 



EPSON 

EPSON AMERICA, INC. 



23844 Hawthorne Boulevard • Torrance, C A 90505 • (213) 378-2220 
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Listing 2: The disassembler routine included as part of DEMONS. The packed-mnemonic table and format table occupy much space. 

00100 NAM DISASM 

00200 ♦ 

00300 ♦ AUTHOR: A.I, HALSEMA 

00400 ♦ DATEl 10-28-1977 

00500 ♦ OBJECT MACHINEl SWTPC 6800 

00600 ♦ PROGRAM NAMEl DISASSEMBLER VERSION 1,1 

00700 ♦ 

00800 OPT 

00900 0000 ORG SOOOO 

01000 K047 BADDR EQU SE047 

01100 AOOC ADDR EQU SAOOC 

01200 E07E PDATAl fclQU SE07L' 

01300 ♦ 

01400 ♦ OPERATOR INTERFACE 

01500 ♦ 

01600 OOOO BD E047 START JSR BADDR GET DUMP ADDRESS FROM OPERATOR VIA MiKbUG 

01700 0003 86 OF LDAA »15 SET » OF LINES TO DUMP 

01800 0005 B7 A077 STAA LINES 

01900 0008 CE 0169 LDX HERASE ERASE CRT SCREEN 

02000 OOOB BD E07E JSR PDATAl 

02100 OOOE CE 01a4 LOX »APP SET APPENDAGE ROUTINE ADDRESS 

02200 0011 FF A07C STX APPND 

02300 0014 8D 02 BSR NEXTL 

02400 0016 20 E8 BRA START 

02500 ♦ DISASSEMBLER, ENTER WliH DISPLAY START ADDRESS AT SAOOC, 

02600 ♦ NUMBER OF LINES TO DISPLAY AT LABEL 'LINES', 

02700 ♦ SET ADDRESS fF APPENDAGE ROUTINE AT A07C 

02800 ♦ ENTER VIA JSR, 

02«J0O ♦ EACH TIME A LINE IS READY, APPENDAGE REClEVES CUNTROL VlA JSR, RETURN VIA RTS, 

03000 ' ♦ EXIT WITH SAOOC CONTAINING ADDRESS i}V NEXT 

03100 ♦ INSTRUCTION, LOCATION SA04A CONTAINING 32 

03200 * BYTES OF ASCII TEXT TERMINATED BY CR,LF,04, 

03300 ♦ LOCATION 'LINES' WILL CONTAIN ZERO, 

03400 0018 FE AOOC NeXTL I'DX ADDR GET ADDRESS OF DATA 

03500 00 IB A6 00 LDAA X GET DATA BYTE 

03600 OOll) CE A06R 

03700 0020 A7 03 STAA BYTE,X SAVE IT 

03800 0022 5F CLRB NOW MULTIPLY BY 2 

03900 0023 48 

0400 0024 59 

04100 0025 AB 0^ ADDA TAD+1»X ADD MNEMONIC TABLE ADDRESS 

04200 0027 E9 01 

0430U 0029 A7 07 STA^ ttASE+l,X SAV THE DISPLACEMENT InTU TABLE 

04400 002b E7 Ob 

04500 002D A6 03 LDAA BYTt,X GET HIGH ORDER NYBRLE 

04600 002F 44 

04700 0030 44 LSRA RIGHT JUSTIFY IT 

04800 0031 44 LSRA AND MULTIPLY BY 2 

04900 0032 h4 KE 

05000 0034 5F 

05100 0035 J^B 05 ADDA KAD+WX ADD BASE OF FLAG TABLE 

05200 0037 E9 04 

05300 0039 A7 09 STAA FLAGA+1,X SET POINTER INTO FLAG TABLE 

05400 03B 6:7 8 

05500 003D CE A04A LDx uLINE BLANK THE DISPLAY LINE 

05600 0040 C6 IB 

05700 0042 86 20 

05800 0044 A7 04 BLOP 

05900 0u4b Ob 

06000 0047 5A 

06100 0048 26 FA 

06200 004A 86 04 LDAA » 4 SET EOL MARKER 

06300 004C A7 05 

06400 0u4b. CE ODOA LDX HSUDOA SET CRLF IN LINE 

065U0 0051 FF AObB 

06600 0054 FE A071 LDX WBAS GET THE PACKED MNEMONIC 

06700 0057 Ab 00 LDAA X AnU EXPAND INTO DISPLAY LINE 

06800 0059 H4 7F 

06900 005d Eb 1 

07000 005D 44 

07100 005E 5b 

7 2 (t 5 F 44 

07300 0060 56 

07400 0061 fiB 40 

07500 OObi b7 A058 

07600 0066 54 

07700 0067 54 

07800 0068 54 

07900 0069 CB 40 

08000 0U6B F7 A059 

08100 OObE A6 01 

08200 0070 84 IF 

08300 0072 8B 40 

08400 0074 B7 A05A 

08500 0077 A6 00 LDAA X GET HI BYTE AGAIN 

08600 0079 81 IP CMPA «S1B TEST FiR FCB MNEMONIC 

08700 007B 26 05 BnE NFC NOT FCB 

08800 007D CE 03CB LDX »FFLAG IS FCB- SET FCB FLAG ADDRESS 

08900 0080 20 26 



LDX 


ADDR 


LDAA 


X 


LDX 


» WORK A 


STAA 


BYTE,X 


CLRB 




A5LA 




ROLB 




ADDA 


TAD+1»X 


ADCB 


TAD,X 


STA^ 


ttASE+l,X 


STAH 


BASE,X 


LDAA 


BYTt,X 


LSRA 




LSRA 




LSRA 




ANOA 


#$FE 


CLRB 




ADDA 


KAD+WX 


ADCB 


FAD,X 


STAA 


FLAGA+1,X 


STAB 


FLAGA,X 


LDX 


> L 1 1^ t 


LDAB 


»27 


LDAA 


«S20 


STAA 


4,X 


INX 




DECB 




BNE 


BLOP 


LDAA 


M 


STAA 


5,X 


LDX 


HSUDOA 


STX 


LINE4-30 


LDX 


MbAS 


LDAA 


X 


ANDA 


»S7F 


LDAB 


l.X 


LSRA 




RORB 




LSRA 




RORB 




ADDA 


»S40 


STAA 


OPER 


LSRH 




LSRB 




LSPB 




ADIB 


»S40 


STAB 


UPER+1 


LDAA 


IrX 


ANDA 


IfSlF 


ADDA 


K840 


STAA 


0PER*2 


LDAA 


X 


CMPA 


«S1B 


BNE 


NFC 


LDX 


»FFLAG 


BRA 


OFF 
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TM 



When E^ Is Not Enoi^ : 
CP/M-86~and CMSlC/$6 



''In 1977 Compiler Systems, Inc, introduced C BASIC** as 
a CP/M® programming language. It quickly became the most 
widely used BASIC dialect Since then C BASIC has been 
adapted for use on systems supporting MP/M^"* and 
TRSDOSr 

'At Compiler Systems we learned the lessons 
of the past well. So welly that in the relatively short 
time we've been in the software business, we man- 
aged to make history ourselves. In fact, C BASIC 
is the standard for CP/M-based business systems. " 

— Gordon Eubanks, CSI president 

Today CSI offers CBASIC/86 
designed for 16-bit microcomputer-based 
systems running under CP/M-86. 
CBASIC/86, now available worldwide, 
is based on concepts first used by 
CBASIC including such business- 
oriented features as: BCD arithmetic 
with fourteen-digit precision; full for- 
mat control of printed reports; ran- 
dom and sequential records of any 
length (not limited to 256 bytes); 
aids to structured design, i.e. multi- 
ple line functions and control struc- 
tures as well as excellent file- 
handling and stringing capabilities. 

But perhaps the best of 
CBASIC/86 becomes clear when 
you're using it. To learn more about 
CSFs commitment to support 
CBASIC/86 and CP/M-86 call 
jMl (213) 355-1063 and discuss putting 
V ;^ CBASIC/86 on your system. 




Send this coupon today, we'll send details that go a 
long way toward answering your questions. 



Name/Date 
Company _ 
Address 



City/State/Zip. 




OEMs contact us for pricing 
D 

WORLDWIDE DISTRIBUTION FROM ^^^■U 

Compiler Systems, Inc., 37 N. Auburn Ave., P.O. Box 145 
Sierra Madre, CA 91024, (213) 355-1063 
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09000 








««««**«««««***«««««»«»*«««*««'i 


09100 


0082 


F6 


A06E 


NFC 


LDAB 


WBYT 


09200 


0085 


CI 


37 




CMPb 


#S37 


09300 


0087 


26 


05 




BNE 


TPSH 


09400 


0089 


CE 


03B5 




LDX 


»PULB 


09500 


008C 


20 


lA 




BRA 


OFF 


09600 


008E 


CI 


33 


TPSH 


CMPB 


M33 


09700 


0090 


26 


05 




BNE 


TBSR 


09800 


0092 


CE 


03B5 




LDX 


«PULB 


09900 


0095 


20 


11 




BRA 


OFF 


10000 


0097 


C8 


8D 


TBSR 


EORB 


KSBD 


10100 


0099 


26 


05 




BNE 


SET 


10200 


009B 


CE 


03AF 




LDX 


#BSR 


10300 
10400 
10500 


009E 


20 


08 




BRA 


OFF 




OOAO 


SET 


EQU 


« 


10600 


OOAO 


FE 


A073 




LDX 


WFLG 


10700 


00A3 


85 


80 




BITA 


RS80 


10800 


00A5 


27 


01 




BEU 


OFF 


10900 


O0A7 


08 






INX 




llOOO 


00A8 


A6 


00 


OFF 


LDAA 


X 


11100 


OOAA 


B7 


A06B 




STAA 


FLAGD 


11200 


OOAD 


CE 


A04A 




LDX 


#AADR 


11300 


OOBO 


B6 


AOOC 




LDAA 


ADDR 


11400 


00B3 


8D 


2A 




B5R 


CVASC 


11500 


00B5 


B6 


AOOD 




LDAA 


ADDR-fl 


11600 


00B8 


8D 


25 




BSR 


CVASC 


11700 


OOBA 


B6 


A06E 




LDAA 


WBYT 


11800 


OOBD 


08 






INX 




11900 


OOBE 


8D 


IF 




BSR 


CVASC 


12000 


OOCO 


F6 


A06B 




LDAB 


FLAGD 


12100 


00C3 


C4 


03 




ANDB 


NI3 


12200 


00C5 


F7 


A07B 




STAB 


SIZE 


12300 


00C8 


08 






INX 




12400 


00C9 


FF 


A075 


CLOP 


STX 


XSAV 


12500 


OOCC 


FE 


AOOC 




LDX 


ADDR 


12600 


OOCF 


08 






INX 




12700 


OODO 


5A 






DECB 




12800 


OODl 


27 


10 




BEQ 


NMR 


12900 


00D3 


A6 


00 




LDAA 


X 


13000 


00D5 


FF 


AOOC 




STX 


ADDR 


13100 


00D8 


FE 


A075 




LDX 


XSAV 


13200 


OODB 


8D 


02 




BSR 


CVASC 


13300 


OODD 


20 


EA 




BRA 


CLOP 


13400 


OODF 


7E 


018C 


CVASC 


JMP 


TOASC 


13500 


00E2 


FF 


AOOC 


NMR 


STX 


ADDR 


13600 


00E5 


86 


A06B 




LDAA 


FLAGD 


13700 


00E8 


85 


40 




BITA 


«S40 


13800 


OOEA 


27 


07 




BEQ 


NOTA 


13900 


OOEC 


86 


41 




LDAA 


l»«A 


14000 


OOEE 


B7 


A05B 


SETR 


STAA 


0PEH-f3 


14100 


OOFl 


20 


08 




BRA 


FORM 


14200 


00F3 


85 


80 


NOTA 


BITA 


»S80 


14300 


oor5 


27 


04 




BEQ 


FORM 


14400 


00F7 


86 


42 




LDAA 


»tB 


14500 


00F9 


20 


F3 




BHA 


SETH 


14600 


OOFB 


CE 


A05E 


FOKK 


LDX 


»ARG 


14700 


OOFE 


Bfe 


A06B 




LDAA 


FLAGD 


14800 


0101 


44 






LSRA 




14900 


0102 


44 






LSRA 




15000 


0103 


t<4 


07 




AMDA 


»7 


15100 


010b 


27 


OF 




BEO 


PISPLY 


15200 


0107 


4A 






DECA 




15300 


0108 


27 


lA 




BEO 


REL 


15400 


OlOA 


4A 






DECA 




15500 


OlOB 


27 


3D 




BEU 


IND 


15600 


OlOD 


4A 






DECA 




15700 


OlOE 


27 


46 




BEQ 


IMM 


15800 


Olio 


80 


03 




SlIBA 


«3 


15900 


0112 


27 


49 




be:q 


FCBFR 


16000 


0114 


6V 


57 


DOMV 


BSR 


SET*^ 


16100 


Olio 


FE 


A07C 


DISPLY 


LDX 


APPND 


16200 


0119 


AD 


00 




JSR 


X 


16300 


OllB 


7A 


A077 




DEC 


LINES 


16400 


CUE 


27 


03 




BEQ 


FIN 


16500 


0120 


7E 


0018 




JMP 


NEXrL 


16600 


0123 


39 




FIN 


RTS 




16700 








♦ FORMAT 


ARGnMt;NT 


FIELD FOH A 


168 00 


0124 


8D 


47 


RF.L 


BSR 


SETM 


16900 


0126 


FE 


AOOC 




l.DX 


ADDR 


17000 


0129 


09 






DEX 




17100 


012A 


4F 






CLRA 




1720U 


oub 


E6 


00 




LDAB 


X 


17300 


012D 


2A 


01 




BPL 


POS 


17400 


012F 


43 






CtJMA 




17500 


0130 


FB 


AO«D 


POS 


ADDR 


AL)DR+l 


17600 


0133 


B9 


AOOC 




ADCA 


ADDR 


17700 


0136 


01 






NOP 




17800 


0137 


01 






NOP 




17900 


0138 


01 






N(bP 




18000 


0139 


CE 


A064 




' LDX 


nt<BS*\ 


18100 


013C 


kJD 


4E 




BSH 


TClASC 



TEST FOR EXCEPTIONS 
PllLB? 



PSHB? 



BSR? 



GET FLAG ADDRESS 

TEST FLAG BIT 

BIT IS OFF 

BIT IS 0N» POINT TO 2ND FLAG 

GET THE FLAG 

.AND SAVE IT 

POINT ASCII ADDRESS IN LINE 

GET CURRENT ADDRESS 

CONVERT TO ASCII 

SAME FOR Low BYTE 

GET CURRENT BYTE 

LEAVE SPACE BETWEEN ADDR,+ DATA 

CURRENT BYTE TO ASCII 

GET FLAG DATA 

SAVE ONLY INSTRUCTION LENGTH 

SAVE IT 

SAVE POINTER INTO DISPLAY LINE 
GET DATA ADDRESS 

COUNT BYTES 
NO MORE 
GET DATA 



AND PUT IN DISPLAY LINE AS OBJ, 



X NO^ POINTS TO NEXT DATA 

GET FLAG hATA 

SET REGISTER A? 

NO 

YES- ADD TO ASCII MNEMONIC 



SET REGISTER B? 

NO- NO Rf:GlSTER SYMBOL 

YES 

POINT ARGUMENT POSITION IN LINE 
GET FORMAT CODE 



INHERENT FORMAT 

RELATIVE FCiRMAT 

INDEXED FORMAT 

IMMEDIATF FORMAT 
FCB? 

NONE OF THE ABOVE- MUST BE EXTENDED OR DIRECT 
GET APPENDAGE ROUTINE ADDRESS 

COUNT LINES 
ALL DONE? 
NO- DO NP,XT LINE 
GO AWAIT NEXT COMMAND 
RELATIVE INSTRUCTION 

SET S AND KOVt BYTES 
POINT TO DATA 

CALCULATE EFFECTIVE ADDRESS OF 
relative: INSTRUCTION 
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PMC-80 Expanded 




Use all standard peripherals and existing software 



When you buy PMC-80 you get hard- 
ware and software compatibility with 
the most popular microcomputer sys- 
tem in, the world — that means thou- 
sands of disk and cassette based 
programs and all kinds of peripherals 
are instantly available! 

PMC-80 has configurations that give 
the computer enthusiast a way to grow 
from a STARTER system in affordable 
increments. Begin at a low $675 for the 
basic 16K level II system and grow to 
the complete 48K memory system pic- 
tured above with two floppy disks for 
less than $3000. 

FASTLOAD option inputs short pro- 
grams as fast as ''disk" from ordinary, 



standard format cassettes. Fast, reli- 
able and economical! 

PMC-80 COMMUNICATOR option pro- 
vides interface to modems and parallel 
port printers. Take your pick of periph- 
erals for communication with elec- 
tronic bulletin boards and low cost 
timeshare services via phone lines from 
your home or business. 

PMC-80 EXPANDER option provides 
the most powerful configuration with a 
total of 48K memory, provision for 4 
mini-floppies, printer interface, RS- 
232C communications interface, plus 
a slot for the popular S-100 boards. 

Sold through computer stores. 



Personal Micro Computers, Inc. 



475 Ellis Street, Mountain View, CA 94043 



(415) 9620220 



Circle 324 on inquiry card. 
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18200 


013fc: 


17 








TBA 








18300 


013F 


01 








NOP 








18400 


0140 


01 








NfJP 








1850C 


0141 


8D 


49 






RSR 


TOASC 






18600 


0143 


y6 


24 






LDAA 


i ) S 






18700 


U145 


e7 


A0b3 






STAA 


AHS 






18800 


0148 


/o 


CC 






BRA 


DISPLY 






18 900 








# 


FOFMAT 


ARGUMENT 


FIELD FOR 


AN INDEXED INSTRUCTION 


19000 


OUA 


bD 


21 


I^U 


BSR 


SETM 




SEl S AND MOVE BYTES 


1910U 


014C 


86 


2C 






LDAA 


* S 




APPEND fX TO FIELD 


19200 


U14F, 


A7 


01 






STAA 


l.X 






19300 


0150 


H6 


5H 






LDAA 


«'X 






19400 


0152 


A7 


02 






STAA 


2,X 






19500 


15 4 


20 


CO 






PPA 


UISPLY 






I 9 600 








♦ 


FUKMAl 


AHGUMtNl 


FIKLD FUH 


AN 1^'•'^^J^IATE INSTRUCTION 


19700 


156 


ri6 


23 


IMM 


LDAA 


9 ' » 




PPECEED FIELD WITh A * 


19800 


0158 


A7 


00 






STAA 


X 






19^00 


015A 


08 








INX 








20000 


Olbb 


2 


b7 






BRA 


DONiV 






20100 








# 


FORMAT 


APGUMFMT 


FIELD FUR 


AN FCB PSEUDG 


20200 


015D 


86 


24 


FChFH 


LDAA 


«'S 




MOVE DATA FUF FCB 


2030O 


U15F 


A7 


00 






STAA 


X 






20400 


0161 


Ft 


A04F 






LDX 


LINE*5 






20500 


0164 


FF 


A05F 






SIX 


ARG^l 






20600 


0167 


20 


AD 






BRA 


DISPLY 






20700 


0169 


10 




KPASF 


FCB 


$10,S16,: 


i04 




20800 


0)6A 


16 
















20900 


016B 


04 
















21000 


016C 


01 








NOP 








21100 








« 


GENERAL ARGUMEMX 


FIELD FORMATTING 




21200 


016D 


B6 


24 


SFTM 


LDAA 


«I8 




SET DOLLAR SIGN 


21300 


016F 


A7 


00 






STAA 


X 






21400 


0171 


BF 


A073 






STS 


WFLG 




Prepare to move bytes 


21500 


0174 


8K 


A051 






LDS 


»LlNE+7 






21600 


0177 


F6 


A07B 






LDAB 


SIZE 




GET OBJECT INPUT SIZE 


21700 


017A 


CI 


03 






CMPR 


«3 




IF SIZES 3, MOVE 4 BYTES OF ASCII 


21800 


017C 


26 


01 






BNE 


DLOOP 






21900 


017E 


5C 








INCB 








22000 


017F 


08 




DLOOP 


INX 








22100 


0180 


32 








PULA 








22200 


Oldl 


A7 


00 






STAA 


X 






22300 


0183 


5A 








DECB 








22400 


0184 


26 


F9 






BNE 


DLOOP 






22500 


0186 


BE 


A073 






LDS 


wFLG 




RESTORE 5P 


22600 


0189 


39 








RTS 








22700 


018A 


01 








NOP 








22800 


018B 


01 








NOP 








22900 








« 


CONVERT CONTENTS 


1 UF A TO ASCII AND 


STORE AT ADDRESS POINTED TO BY X, 


23000 








« 


RETURN 


WITH X INCREMENTED 


AND B UNCHANGED, 


23100 


018C 


37 




TOASC 


PSHR 






SAVE B 


23200 


OIBD 


16 








TAB 






COPY A 


23300 


018E 


44 








LSRA 






GET LEFT NYBBL 


23400 


018F 


44 








LSRA 








23500 


0190 


44 








LSRA 








23600 


0191 


44 








LSRA 








23700 


0192 


8D 


04 






BSR 


ASC 




CONVERT TO ASCII AND STORE 


23800 


0194 


17 








TBA 








23900 


0195 


84 


OF 






ANDA 


«SF 




GET RIGHT NYBBL 


24000 


0197 


33 








PULB 






RESTORE B 


24100 


0198 


bB 


30 


AsC 


ADDA 


#$30 




CONVERT A DIGIT TO ASCII 


24200 


019A 


81 


39 






CMPA 


M39 






24300 


019C 


23 


02 






BLS 


DU 






24400 


019E 


8B 


07 






ADDA 


«S7 






24500 


OlAO 


A7 


00 


uu 


STAA 


X 






24600 


01A2 


08 








INX 








24700 


01A3 


39 








RTS 








24800 








« 


APPENDAGE FOR LINE DISPLAY 




24900 


01A4 


CE 


A04A 


App 


LDX 


#LINE 




GET ADDRESS OF TEXT. 


25000 


01A7 


BD 


E07E 






JSR 


PDATAl 




DISPLAY THE LINE 


25100 


OlAA 


39 








RTS 








25200 








« 












25300 








« 


PACKED 


MNEMONIC 


TABLE 






25400 








# 












25500 








» 


MNEMONICS (ALPHA ONLY) ARE TRUNCATED TO THE 5 LOW ORDER BITS 


25600 








« 


AND STORED 3 IN 


16 BITS, 


THE HIGH 


ORDER BIT OF THE 16 IS USED 


25700 








* 


AS A FLAG WHICH 


[f IF SET# 


INDICATES 


THAT THE SECOND FORMAT FLAG 


25800 








# 


BYTE OF A PAIR 


SHOULD BE 


USED, 




25900 


OlAB 


1862 


MTAB 


FDB 


• 1862 




FCB 00 


26000 


OlAD 


39F0 






FDB 


• 39F0 




NOP 01 


26100 


OlAF 


1862 






FDB 


• 1862 




FCB 02 


26200 


OlBl 


1862 






FDB 


• 1862 




FCB 03 


26300 


01B3 


\Bb2 






FL>B 


S1B62 




FCB U4 


2640U 


Olftb 


1H62 






FOB 


S\bt2 




FCK 05 


26500 


01B7 


5030 






FDB 


S 5 3 U 




TAP 06 


26600 


01B9 


52ul 






FDB 


S5201 




TPA 07 


26700 


01 BR 


25DS 






FIJH 


S25D8 




INX OB 


26 8 


OIBD 


10B8 






FDB 


S10B& 




DFX 09 


26900 


OIBF 


0D^6 






FDB 


S0D96 




CLV OA 


27000 


OIC 1 


4Cbb 






FDB 


S4CB6 




SEV OH 


27100 


OlCi 


OD83 






FDB 


S0De3 




CLC UC 


27200 


01C5 


4CA3 






FIJB 


S4CA3 




SEC OD 
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4MHZ, DOUBLE DENSITY,COLOR&B/W 
GRAPHICS . .THE LNW80 COMPUTER 



COMPARE THE FEATURES AND PERFORMANCE 




When you've compared the features of an LNW80 Computer, you,' 11 quickly 
understand why the LNW80 is the ultimate TRSBO software compatible system. 
LNW RESEARCH offers the most complete microcomputer system at an outstand- 
ing low price. 

We back up our product with an unconventional 6 month warranty and a 10 
days full refund policy, less shipping charges. 

LNW80 Computer $1,200.00 

LNW80 Computer w/B&W Monitor & one 5" Drive 51,664.00 

All orders must be prepaid, CA residents please include S% sales tax. 
Shipping and handling charge of $15.00 must be included with every order. 
* TRSBO Product of Tandy Corporation. 
** PMC Product of Personal Microcomputer, Inc. 



FEATURES 


LNW80 


PMC-80** 


TRS-80* 
MODEL III 


PROCESSOR 


4.0 MHZ 


1 ,8 MHZ 


2.0 MHZ 


LEVEL II BASIC INTERP. 


YES 


YES 


LEVEL III 
BASIC 


TRS80 MODEL 1 LEVEL II COMPATIBLE 


YES 


YES 


NO 


48K BYTES RAM 


YES 


YES 


YES 


CASSETTE BAUD RATE 


500/1000 


500 


500/1500 


FLOPPY DISK CONTROLLER 


SINGLE/ 
DOUBLE 


SINGLE 


SINGLE/ 
DOUBLE 


SERIAL RS232 PORT 


YES 


YES 


YES 


PRINTER PORT 


YES 


YES 


YES 


REAL TIME CLOCK 


YES 


YES 


YES 


24 X 80 CHARACTERS 


YES 


NO 


NO 


VIDEO MONITOR 


YES 


YES 


YES 


UPPER AND LOWER CASE 


YES 


OPTIONAL 


YES 


REVERSE VIDEO 


YES 


NO 


NO 


KEYBOARD 


63 KEY 


53 KEY 


53 KEY 


NUMERIC KEY PAD 


YES 


NO 


YES 


B/W GRAPHICS, 128 X 48 


YES 


YES 


YES 


HI -RESOLUTION 8/W GRAPHICS, 480 X 192 


YES 


NO 


NO 



HI-RESOLUTION COLOR GRAPHICS (NTSC), 
128 X 192 IN 8 COLORS 

HI-RESOLUTION COLOR GRAPHICS (RGB), 



384 X 192 IN 8 COLORS 

WARRANTY 


OPTIONAL 
6 MONTHS 


NO 
90 DAYS 


NO 
90 DAYS 


TOTAL SYSTEM PRICE 


51,664.00 


51,840.00 


52,187.00 


LESS MONITOR AND DISK DRIVE 


51,200.00 


51,375.00 


— 



LNW80 



- BARE PRINTED CIRCUIT BOARD & MANUAL 589.95 



LNDoubler 

Assembled and Tested 



5149.00 



The LNW80 - A high-speed color computer totally compatible with 
the TRS-80*. The LNW80 gives you the edge in satisfying your 
computation needs in business, scientific and personal computa- 
tion. With perfonnance of 4 MHz, Z80A CPU, you'll achieve per- 
formance of over twice the processing speed of a TRS-80*. This 
means you'll get the performance that is comparable to the most 
expensive microcomputer with the compatibility to the world's 
most popular computer (TRS-80*) resulting in the widest soft- 
ware base. 



FEATURES: 



TRS-80 Model 1 Level II Software Compatible 

High Resolution Graphics 

. RGB Output - 384 x 192 in 8 Colors 

. NTSC Video or RF MOD - 128 x 192 in 8 Colors 

. Black and White - 480 x 192 

4 MHz CPU 

500/1000 Baud Cassette 

Upper and Lower Case 

16K Bytes RAM, 12K Bytes ROM 

Solder Masked and Silkscreened 



LNW SYSTEM EXPANSION 

- BARE PRINTED CIRCUIT BOARD 

AND MANUAL 569.95 

WITH GOLD CONNECTORS 584.95 

The System Expansion will allow you to expand your LNW80, TRS-80*, 
or PMC-80** to a complete computer system that is still totally 
software compatible with the TRS-80* Model 1 Level II. 

FEATURES: 

32K Bytes Memory 

5" Floppy Controller 

Serial RS232 120ina I/O 

Parallel Printer 

Real Time Clock 

Screen Printer Bus 

On Board Power Supply 

Solder Masked and Silkscreened 

KEYBOARD 

LNW80 KEYBOARD KIT 584.95 

The Keyboard Kit contains a 63 key plus a 10 key, P.C. board, and 
remaining components. 



LNW RESEARCH 



OR P O R A T I 
14661-CMYFORDRD. 
TUSTIN CA. 92680 



O N 



Double-density disk storage for the LNW Research's "System Expan- 
sion" or the Tandy's "Expansion Interface". The LNDoubler^''' is 
totally software compatible with any double density software 
generated for the Percom's Doubler***. The LNDoublerTM provides 
the following outstanding features. 

Store up to 350K bytes on a single 5" disk 

Single and double density data separation 

Precision write precompensation circuit 

Software switch between single and double density 

Hardware override into single density only 

Easy plug in installation requiring no etch cuts, jumpers 

or soldering 
35, 40, 77, 80 track 5" disk operation 
. 120 day parts and labor Warranty 
*** Doubler is a product of Percom Data Company, Inc. 

DOS PLUS 3. 2D 595.00 

Micro Systems software's double density disk operating system. 
This operating system contains all the outstanding features of 
a well developed DOS, with ease in useability. 



Circle 219 on inquiry card. 



LNW DATA SEPERATOR 



- Assembled and Tested ... 517.95 



The LNW Data Separator provides you with a reliable and inexpen- 
sive means of solving your disk data read error problems for your 
5" single density drives. Compatible with both the LNW System 
Expansion and Tandy's Expansion Interface. Some soldering is 
required. 

CASE 

LNW80 CASE 584.95 

The streamline design of this metal case will house the 'LNW80, 
LWN System Expansion, LNWBO Keyboard, power supply and fan, 
LNDoublerTM, or LNW Data Separator. This kit includes all the 
hardware to mount all of the above. f^^^ $i2.00 fOr Shipping 

PARTS AVAILABLE FROM LNW RESERARCH 
4116 - 200ns RAf"! 

6 chip set 526.00 

8 chip set 533.50 

16 chip set 564.00 

24 chip set 594.00 

32 chip set 5124.00 

LNWBO "Start up parts set" LNW80-1 582.00 

LNWBO "Video parts set" LNW80-2 531.00 

LMW80 Transformer LNW80-3 518.00 

LNWBO Keyboard cable LNWBO-4 516.00 

40 Pin computer to expansion cable 515.00 

System Expansion Transformer 519.00 

Floppy Controller (FD1771) and UART (TR1602) . . . 530.00 



VISA&MASTER CHARGE ORDERS&INFO. NO. 714-552-8946 
ACCEPTED Add $3.00 for shipping SERVICE NO. 714-641 -8850 
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27 300 


01C7 


0D8 9 


27400 


oicy 


4CA9 


27500 


OICB 


4C41 


27600 


OlCD 


0C41 


2 7 7 


OICK 


ia62 


27800 


0101 


1862 


27900 


01D3 


1862 


28 


OlDS 


1862 


28100 


0107 


5022 


28200 


1i;9 


50 41 


28300 


010b 


1862 


28400 


OIDD 


1021 


28500 


OlDF 


ia62 


28600 


01 El 


0441 


28700 


U1E3 


1862 


28800 


01K5 


1862 


28900 


OlE? 


1862 


29000 


oie:9 


1862 


29100 


ulEB 


0A41 


29200 


OlED 


1862 


29300 


OlEF 


0909 


29400 


OlFl 


0993 


29500 


01F3 


0863 


29600 


01K5 


0873 


29700 


01F7 


09C5 


29800 


01F9 


0881 


29900 


OlFB 


0AC3 


30000 


OlFD 


0AD3 


30100 


OlFF 


OAOC 


30200 


0201 


09A9 


30300 


0203 


08E5 


30400 


0205 


0994 


30500 


0207 


08F4 


30600 


0209 


0985 


30700 


020B 


5278 


30800 


020D 


25D3 


30900 


020F 


C2AC 


31000 


0211 


42AC 


31100 


0213 


10B3 


31200 


0215 


5313 


31300 


0217 


C2fte 


31400 


0219 


4268 


31500 


021B 


1862 


3160O 


21U 


4A93 


31700 


2 I F 


lHb2 


31800 


02/1 


4Ay9 


31900 


0223 


1R62 


3200C 


022 5 


iab2 


32100 


2 2 7 


5C29 


32200 


0i29 


4vt:9 


32301/ 


• 2?B 


3aA7 


32400 


022 D 


ia52 


3 2 5 


Ui2F 


18«>2 


32600 


02 31 


ooc:p 


32700 


02 3 3 


3272 


32800 


0235 


IB 62 


32900 


0237 


A9F2 


i300C 


02 39 


0^7-^ 


33100 


02iB 


OthC 


33200 


0/?3iJ 


4 9r:C 


33300 


0^3F 


10A3 


33400 


0241 


H62 


33500 


024} 


2 5c: 3 


33600 


0245 


5 27 4 


3 3 7 f) 


024 7 


1 867 


33800 


0249 


0092 


3390U 


024B 


38A7 


3400U 


024D 


lHb2 


34100 


024F 


1862 


34200 


0251 


ODRD 


34300 


0253 


3272 


34400 


0255 


1862 


34500 


0257 


49K2 


34600 


25 9 


Ot>7? 


34700 


025B 


066C 


34800 


0250 


49EC 


34900 


025K 


10A3 


35000 


0261 


1H62 


35100 


0263 


25C3 


35200 


0265 


5274 


35300 


0267 


iab2 


35400 


0269 


0D92 


35500 


026B 


3«A7 


35600 


026D 


1862 


35700 


026F 


1862 


35800 


0271 


ODED 


35900 


0273 


3272 


36000 


0275 


1862 


36100 


0277 


49F2 


36200 


0279 


0672 


36300 


027b 


066C 



FOB 


SOD 8 9 


FOB 


S4CA9 


FOB 


84C41 


FOB 


S0C41 


FOB 


81862 


FOB 


S1862 


FOB 


$1862 


FOB 


61862 


FD»^ 


S5022 


FOB 


S5041 


FOB 


81^62 


FOB 


81021 


FOB 


81862 


FOB 


80441 


FOB 


81862 


FOB 


81862 


FOB 


81862 


FOB 


81862 


FOB 


80A41 


FOB 


81862 


FOB 


80909 


FOB 


$0993 


FOB 


80863 


FOB 


80873 


FOB 


$09C5 


FOB 


S08B1 


FOB 


80AC3 


FOB 


S0AO3 


FOB 


SOAOC 


FOB 


?09A9 


FOB 


808E5 


FOB 


80994 


FOB 


808F4 


FOB 


80985 


FOB 


85278 


FOB 


82503 


FOB 


8C2AC 


FOB 


• 42AC 


FOB 


$10B3 


FOB 


• 5313 


FDP 


6C2f.8 


FDb 


S4268 


FHB 


S 1 8 6 2 


{••DB 


S4A93 


FDB 


$1862 


FOB 


S4AB9 


FOE* 


S 1 8 e. 2 


FOB 


31862 


FDR 


S5C2g 


FOB 


S4fF9 


FDB 


S38A7 


FDB 


81862 


FDB 


81862 


F0(^ 


SUDH^D 


FDB 


S3272 


FDb 


81862 


FDB 


S49F2 


FOH 


80672 


F(n3 


$066C 


FDk 


S4yKC 


FDH 


S 1 (J A 3 


FOB 


$18 6 2 


F DR 


S25C3 


FDB 


85274 


FDB 


81862 


FDB 


8 9 2 


FDB 


S38A7 


FDB 


S1862 


FDB 


$1862 


FDB 


8 ODED 


FDB 


83272 


FDR 


S1H62 


FDB 


849F2 


FDB 


$0672 


FDB 


5066C 


FtR 


849EC 


FDB 


810A3 


FDB 


91662 


FOB 


S25C3 


FDB 


65274 


FDB 


81862 


FOB 


S0D92 


FDB 


838A7 


FDB 


$1862 


FDB 


81862 


FDB 


SODED 


FDB 


83272 


FDB 


81862 


FDB 


849F2 


FDB 


S0672 


FOB 


S066C 



CLI 




OP 


SEl 




OF 


SBA 




10 


CBA 




11 


FCB 




12 


FCB 




13 


FCB 




14 


FCB 




15 


TAB 




16 


TBA 




17 


FCB 




18 


DAA 




19 


FCB 




lA 


ABA 




lb 


FCB 




IC 


FCB 




10 


FCB 




IE 


FCB 




IF 


BRA 




20 


FCB 




21 


BHI 




22 


BLS 




23 


BCC 




24 


BCS 




25 


BNE 




26 


BEO 




27 


BVC 




28 


evs 




29 


BPL 




2A 


BMl 




2B 


BGE 




2C 


BLT 




20 


BGT 




2E 


BLE 




2F 


TSX 




30 


INS 




31 


PUL 


A 


32 


PUL 


B 


33 EXCEPTION 


DES 




34 


TXS 




35 


PSH 


A 


36 


PSH 


H 


37 EKCFPTIGfv 


FTB 




38 


HTS 




39 


FCf^ 




3A 


HTI 




3B 


FCB 




3C 


FCB 




3D 


wAI 




3t 


Swi 




3f 


KEG 


A 


40 


FCB 




41 


FCB 




42 


COM 


A 


43 


LSP 


A 


44 


VCf^ 




45 


ROP 


A 


46 


ASF< 


A 


47 


ASL 


A 


48 


POL 


A 


49 


DEC 


A 


4A 


FCB 




4B 


InC 


A 


4C 


TST 


A 


40 


FCP 




4E 


CLH 


A 


4F 


tvP:G 


B 


50 


FCB 




51 


FCB 




52 


COM 


B 


53 


LSH 


B 


54 


FCB 




55 


ROR 


B 


56 


ASP 


B 


57 


ASL 


b 


58 


POL 


B 


59 


DEC 


B 


5A 


FCB 




5B 


INC 


B 


5C 


TST 


B 


5D 


PCb 




5E 


CLP 


B 


5F 


NEG# 


X 


60 


FCB 




61 


FCB 




62 


COM, 


X 


63 


LSP, 


X 


64 


FCB 




65 


PGP, 


X 


66 


ASP, 


X 


67 


ASL, 


X 


68 
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NEECO 





^ cammodore 

4008 (8K RAM - 40 Column) $ 795 

16K "B" (16K RAM - 40 Column) 995 

32K "B"(32K RAM - 40 Column) 995 

32K "N" (32K RAM - 40 Column) 1295 

4032 "B" (32K RAM 4.0 Basic - 40 Column) .... 1295 

4032 "N"(32K RAM 4.0 Basic - 40 Column) .... 1295 

4016 "B" (16K RAM 4.0 Basic - 40 Column) .... 995 

4016 "N" (16K RAM 4.0 Basic - 40 Column) .... 995 

2022 Tractor Printer 795 

4040 Dual Disk (340 2.0 DOS) 1295 

8050 Dual Disk (1 Meg, 2.0 DOS) 1795 

8010 IEEE Modem 395 

CZN Cassette 95 

PET - IEEE Cable 40 

IEEE-IEEE Cable 50 



Why not buy from the best 



INTERTEC DATA SYSTEMS 

32K Superbrain 

(360K Disk Storage), C P/M* $2995 

64K Superbrain 

(360 Disk Storage), CP/M* 3150 

64K Quad Density Superbrain 

(700K Disk Storage), CP/M* 3995 



ATARI ^|.__ _^ 

COMPUTER JK P^-"- - 

SYSTEMS _£5?Lo l^^S 

ATARI 400 (8K RAM) $499.00 

ATARI 400 (16K RAM) 630.00 

ATARI 800 (16K RAM) 1,080.00 

ATARI 410 RECORDER 89.95 

ATARI 810 DISK DRIVE 599.95 

NEECO also carries all 
available ATARI software 



ALTOS COMPUTER SYSTEMS 

RAM DISK 

ACS 8000'IS 64K 250K $2840 

ACS 8000-28 64K 500K 3500 

ACS 8000-1 64K 500K 3840 

ACS 8000-2 64K 1M 4500 

ACS 8000-4 64K 2M 5600 

ACS 8000-5 64K 1M 5990 

ACS 8000-6 Mul2 - Multi-User 

(14.5 M-Winchester) 112K 1M 10,670 
(29 M-Winchester) 112K 1M 11,870 

ACS 8000-6 Mul4 Multi-User 

(14.5 M-Winchester) 208K 1M 11,960 
(29 M Winchester) 208K 1M 13,160 



^ ippkz Gomputxzr 

' Authorized Dealer 

16K APPLE 11+ $1330 

32K"II+ 1430 

48K" 11+ 1530 

APPLE DISK 

[V'^vKg^^^^^^^ W/3.3DOS 650 

APPLE DRIVE 

Only 495 

APPLE III in Stock!! 

128K, with Monitor and Info Analystpak 4740 




EPSON PRINTER 

MX-80 

80 Columns, 9x9 Dot Matrix 
Bidirectional Printing . . $645 
Interface Cards 

8140 (RS-232) $55 

8161 (IEEE 488) 55 

8131 (Apple Card) 85 

8230 (Apple Cable) 25 

8220 (TRS-80 Cable) 35 



PROFESSIONAL 
SOFTWARE 

WordPro I (8K) .. .$29.95 
WordPro III 

(40CoL)16K 199.95 

WordPro 111+ 
Enhanced 

Version 295.00 

WordPro IV 

80Col., 32K 375.00 

WordPro IV+ 
Enhanced 

Version 450.00 



Multi-Cluster for Commodore Systems. 

Allows 3 CPU's (Expandable to 8) to access 
a single Commodore Disk. 

Multi-Cluster $795 (3 CPU's) 

Each Additional CPU $199 (up to 8) 



DIABLO 630 

45 CPS, Letter Quality 

RS-232 Port $2,710 

Tractor Option 250 




NEC 
Spinwriter 



\,^;'-?''^S??^^!S^ 



S^ 




5530 (Parallel) $3055 

5510 (Serial) 3055 

5520 (KSR-Serial) 3415 

TRACTOR OPTION ...225 

55 CPS 

Letter Quality 
High Reliability 



C. ITOH Starwriter 



k:^ 
^^^P^ 



Serial or Parallel $1995 



FP 1500 
25 CPs, 
Letter 
Quality 



k 



NEECO Order Lines: (617) 449-1760 



MON - FRI 9:00 - 5:00 VISA/MC Accepted 



Telex 951021 



aWAri": NEECO Order Lines: (617) 449-1760 



Circle 282 on Inquiry card. 
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36400 


027D 


49EC 


36500 


027F 


10A3 


36600 


0281 


1862 


36700 


0283 


25C3 


36600 


0285 


5274 


36900 


0287 


29B0 


37000 


0289 


0D92 


37100 


028B 


38A7 


37200 


028D 


1862 


37300 


028F 


1862 


37400 


0291 


ODED 


37500 


0293 


3272 


37600 


0295 


1862 


37700 


0297 


49F2 


37800 


0299 


0672 


37900 


029B 


066C 


38000 


029D 


49EC 


38100 


029F 


IDA 3 


38200 


02A1 


1862 


38300 


02A3 


25C3 


38400 


02A5 


5274 


38500 


02A7 


29B0 


38600 


02A9 


0D92 


38700 


02AB 


4EA2 


38800 


02AD 


ODBO 


38900 


02AF 


4C43 


39000 


02B1 


1862 


39100 


02B3 


05C4 


39200 


02B5 


0934 


39300 


0287 


3081 


39400 


02B9 


1862 


39500 


02BB 


15F2 


39600 


02BD 


0483 


39700 


02BF 


3E41 


39800 


02C1 


0484 


39900 


02C3 


8E18 


40000 


02C5 


0A72 


40100 


02C7 


B093 


40200 


02C9 


1862 


40300 


02CB 


4EA2 


40400 


02CD 


ODBO 


40500 


02CF 


4C43 


40600 


02D1 


1862 


40700 


02D3 


05C4 


40800 


02D5 


0934 


40900 


02U7 


3081 


41000 


02D9 


4E81 


41100 


02DB 


15F2 


41200 


02DD 


0483 


41300 


020F 


3E41 


41400 


02E1 


0484 


41500 


02E3 


HE18 


41600 


02E5 


1862 


41700 


02E7 


B093 


41800 


02E9 


CE93 


41900 


02EB 


4EA2 


420Uf 


02ED 


ODBO 


42100 


02EF 


4C43 


42200 


02F1 


1882 


42300 


U2F3 


05C4 


4240O 


02F5 


0934 


42500 


02F7 


3081 


42600 


02F9 


4l!:tll 


42700 


2 KB 


15F2 


42600 


2KD 


0483 


42900 


02FF 


3fc:4l 


43000 


UiOl 


04H4 


43100 


0303 


bElH 


43200 


030b 


AAV 2 


43300 


0307 


B093 


43400 


0309 


CE93 


43500 


030B 


4EA2 


43o00 


030D 


ODBO 


43700 


3 OF 


4C4 3 


43800 


0311 


I8b2 


43900 


3n 


u5C4 


44000 


OJlb 


0934 


44100 


0317 


30H1 


44200 


03 19 


4tyi 


44300 


031B 


15F2 


44400 


U31L) 


0493 


44500 


OilF 


3t:41 


44600 


03^1 


u484 


44700 


0323 


BEiH 


44 BOO 


Ui25 


AA72 


44900 


U327 


b093 


45000 


0329 


Cfc:93 


45100 


032b 


4RA2 


45200 


3 20 


ODRu 


45300 


032F 


4C4 3 


4540U 


0331 


1862 



FOB 


849EC 


FOB 


810A3 


FOB 


81862 


FOB 


825C3 


FDB 


85274 


FDB 


929B0 


FDB 


80D92 


FDB 


83flA7 


FDB 


S1862 


FDB 


81862 


FDB 


80DED 


FDB 


83272 


FDB 


81862 


FDB 


849F2 


FDB 


80672 


FDB 


8066C 


FDB 


849EC 


FDB 


810A3 


FDB 


81862 


FDB 


825C3 


FDB 


85274 


FDB 


829B0 


FDB 


80D92 


FDB 


84EA2 


FDB 


80DB0 


FDB 


84C43 


FDB 


81862 


FDB 


a05C4 


FDB 


80934 


FDB 


83081 


FDB 


81862 


FDB 


815F2 


FDB 


80483 


FDB 


83E41 


FDB 


80484 


FDB 


88E18 


FDB 


80A72 


FDB 


8B093 


FDB 


81862 


FDB 


84EA2 


FDB 


80DB0 


FDB 


84C43 


FDB 


81862 


FUB 


805C4 


FDB 


80934 


FDB 


83081 


FDB 


84Eei 


FDB 


815F2 


FDB 


S0483 


FDB 


S3E41 


FDB 


$0464 


FDB 


S8E18 


FDB 


81862 


FDB 


8B093 


FDB 


SCE93 


FDB 


84EA2 


FDB 


SODBO 


FDB 


8 4C43 


FDB 


$1B62 


FDB 


S05C4 


FDB 


S0934 


FOB 


S3061 


FDB 


S4E61 


FDB 


S15F2 


hDB 


S0483 


FDB 


S3K41 


FDB 


$0484 


FDB 


6btlb 


FDB 


$AA72 


FDB 


SBU93 


FDB 


SCfc:93 


FDB 


$4EA2 


FDB 


SODBO 


FDB 


$4C43 


FDB 


$1862 


FDB 


$U5C4 


FDB 


SU^34 


FDB 


SiU8l 


FDB 


S4Kyi 


FDB 


S15F2 


FUB 


$U4B3 


FDB 


83E41 


FUe 


S04B4 


FOB 


S B F 1 1< 


FDB 


$AA72 


FDB 


SBU93 


FDB 


SCt93 


FDB 


$4L'A2 


FOB 


8 ODBO 


FDB 


$4C43 


FDB 


$1862 



RnL,X 

DECX 

FCB 

INC,X 

TSTfX 

JMP,X 

CLP»X 

NEG 

FCB 

FCB 

COM 

LSR 

FCB 

ROR 

ASR 

A5L 

ROL 

DEC 

FCB 

INC 

T5T 

JMP 

CLR 

SUB 

CMP 

SBC 

FCB 

AND 

BIT 

LDA 

FCB 

EOR 

ADC 

ORA 

ADD 

CPX 

BSK 

LDS 

FCB 

fiUB 

CMP 

SBC 

FCB 

AND 

BIT 

LDA 

STA 

EOR 

ADC 

CiRA 

ADD 

CPX 

FCB 

Lis 

STS 

SUBA,X 

CMPA,X 

SBCA,X 

FCB 

ArJDA^X 

BITA,X 

LDAA,X 

STAA,X 

KOHAfX 

ADCA,X 

(1RAA»X 

ADDA,X 

CPX,X 

JSH#X 

LDSfX 

STSfX 

SUBA 

CMPA 

SBCA 

FCB 

And A 

BITA 

l.DAA 

STAA 

FURA 

ADCA 

OWAA 

ADDA 

CPX 

JSP 

LDS 

STS 

SUBB 

CmPB 

SBCB 

FCB 



69 
6A 
6B 
6C 
6D 
6E 
6F 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
7A 
7B 
7C 
7D 
7E 
7F 
80 
61 
82 
83 
84 
85 
86 
87 
88 
89 
8A 
8B 
8C 
8D 
8E 
8F 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 
9A 
9B 
9C 
9D 
9E 
9F 
AO 
Al 
A2 
A3 
A4 
A5 
A6 
A7 
A6 
A9 
AA 
AB 
AC 
AD 
AE 
AF 
BO 
Bl 
B2 
B3 
B4 
bb 
B6 
B7 
Bb 
B9 
bA 
BB 
BC 
BD 
BE 
BF 
CO 
CI 
C2 
C3 
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computer iU 
products, inc. 




Z-80A/I-O $349.00 

Assembled & Tested 
Optional Monitor Program $50.00 



NEW LOCATION 

1198 E. Willow Street 
Signal Hill, CA 90806 

Toll Free (800) 421-7701 Outside Calil. 
(213) 595-6431 inside Calll. 



MICROBYTE S- 100 BOARDS 



lomDlelesmgleboard Z 80A CPU 
^^ serial/parallel mtetiace 
ily compatible wilh ihe proposed 
IEEE S too Bus Standard 
" 80A CPU(«MHz veision ol me Z80) 
l58inst7uctions-SLipersel of and 
upward compatiDle Irom iheSOBOs 



ai 2-80monitor program - 
lK(?7ae|. 2KI27l6)or<KI2732J 



Mf. MREQ-. lORQ* 



m50-19,200baudt 
lei I/O port — rully 
el B255A 



ORDERING INFO 




MICROBYTE 



•Stated theart NeC765LSI 



loi reliable doubiedeosity operation 
•Supports uplo tour (4) drives 
•Power On. Power 0(1 Of Reset de^ 

selectsdiivestoavold damaging liies 
•Drive deselect Time Out. deselect 

drivesnot In use 
•Single or doublesidefl operation 



Disc Controller $389.00 

Assembled & Tested 

CPM Available (Optional) 



S.D. SYSTEM f S-100 BOARDS 




Name, address, phone 

Ship By: UPS or Mail 

Shipping Chrg. Add $2.50 up to 

2 lbs. (UPS Blue) 

U.S. Mail Add $1.50 (U.S. Only) 

($25.00 Minimum Order) 



MICROBYTE 

•Fully S too buscompahble 



* 8VDC(?i 700 ma 
*i6VDC at too ma 
- teVDC }' 25ma 
•Built in parity with LEO indic 



• Gold contacts Ic 



TERMS 



64K RAM Board 

Assembled & Tested Call for Price 



We Accept Cash, Check, Money 

Orders, Visa & Master Charge 

(U.S. Funds Only) 

Tax: 6% Calif. Res. 

COD'S & Terms Available on 

Approval (School PO's Accepted) 



INFLATION FIGHTER 



4116'S (200 ns.) 

Apple, TRS-80. Heath 
8 for $22°° 

16- 49 $2.60 

50- 99 $2.50 

100-499 $2.40 

500 Up $2.25 



2114L-2/200NS 







I/O Board 



Assembled & Tested 

vai table (Od 



$289.00 



MICROBYTE 

•Quad flS-232C Senat Pons Oi 
20mA Current LOOD Port 

• Fully IEEE S-100 Bus CompatI 
•Asynchronous Communicatioi 

with 280A OartiTrjior Synchroi 
Communicatlonswith 280A- 
SlO;0(TMi 

•Full Set ol Modem Conti 
including Rl (Rini 

• EasiiyConligurabie ic 

•I/O Servicing trivfronments 
(t) Polled: (2) Bus Vector; 
t3)Z80 Mode 2 Vector 

•OKBoard Intoffupl Daily Cualn 
Capability 

•Special Receive Conditions 
(t) Framing Error; (2)Paiity Error 
(3)Roceivui Overrun Error 

• Baud Rates Selected Individuall 
trom 50 Baud to 300K Baud 

•72 Hour Buinin 



1-16 

17-49 

50-99 

100-499 

500 Up 



$3.60 ea. 
$3.40 ea. 
$3.25 ea. 
$3.00 ea. 
$2.85 ea. 



EXPANDORAM I 

2MHz DYNAMIC 
RAM BOARD 
KITS 

EXPANDO RAM II 

4MHZDYNAMIC 
RAM BOARD 
KITS 



16K $239.00 

32K $265.00 

48K $289.00 

64K $315.00 

16K $250.00 
32K $275.00 
48K $300.00 
64K $325.00 



SBC-100 KIT $299.00 

2.5 MHz/Z-80 CPU WITH SERIAL 
& PARALLEL I/O PORTS 

SBC-200 KIT $325.00 

4MHZ/Z-80 CPU WITH SERIAL 
& PARALLEL I/O PORTS 

VDB-8024 KIT $380.00 

80x24 I/O MAPPED VIDEO 
BOARD WITH KEYBOARD I/O 



VERSAFLOPPY I KIT $250.00 
DISK CONTROLLER FOR 
8" & 5V4" DRIVES 
S-100 BUS COMPATIBLE 

VERSAFLOPPY II KIT $350.00 
NEW DOUBLE DENSITY DISK 
CONTROLLER FOR 8" & 
574" DRIVES 

PROM-100KIT $210.00 

S — 100/EPROM PROGRAMMER 
FOR 2708, 2716, 2732, 2758 & 
2516(TI) 

ALL BOARDS ARE AVAILABLE 

(ASSEMBLED & TESTED) 
CALL FOR PRICE & DELIVERY 

SYSTEM SOFTWARE 
AVAILABLE ON REQUEST 



ATARI 800 

(NEW 16K VERSION) 

•COMPUTER CONSOLE •OPERATORS MANUAL 
•ATARI BASIC 8K RAM •RF MODULATOR 
•57 FULL STROKE -POWER SUPPLY 

ALPHANUMERIC KEYS •ADDED OPTIONS 
PLUS 4 FUNCTION KEYS-JOYSTICKS 
•INVITATION TO PRO- -EDUCATION ROM 
CRAMMING CASSETTE (NO CHARGE) 
CALL FOR PRICE 
10% OFF SOFTWARE WITH PURCHASE 



ATARI OPTIONAL ACCESSORIES 

MODEL# DESCRIPTION PRICE 

810 Disk Drive System $499.00 

815 Disk Drive System $1199.00 

820 40-col. Dot Matrix Printer $ 349.00 

822 40-col. Thermal Printer $ 349.00 

825 80-col. Dot Matrix Printer $ 750.00 

830 Acoustic Modem $ 159.00 

850 Interface Module $ 175.00 

CX853 16K RAM Module $ 140,00 

410 Cassette Recorder $ 60.00 



QUME DT-8 DISK DRIVE 



• Double-sided/Single-Double Density 
•IBM-compatible/1.2 Mbytes/Disk 

• Fast — 3 ms. Track to Track 

• 154 Tracks/Daisy Chain 4 Drives 
•ISO Standard Write Protect 

• Programmable Door Lock 

CALL FOR PRICE & DELIVERY 



CALIFORNIA COMPUTER® C APAC ITORS 



.1 @ 12 Volt 

Ceramic 

8$ ea. 

or 
100/$7.00 



2032 
2065 
2116 
2200 
2422 
2501 
2710 
2718 
2720 
2802 
2810 



32K STATIC RAM BRD. 
64K DYNAMIC RAM BD. 
16K STATIC RAM BD. 
MAINFRAME 
DISK CONTROLLER 
MOTHERBOARD 
4-PORT SERIAL I/O 
2 SER. PORT & 2 PAR. 
4-PORT PARALLEL I/O 
6502 CPU BOARD 
Z-80 CPU BOARD 
7114A 12K ROM/PROM BD. 
7424A CALENDAR CLOCK BD. 
7440A PROGRAMMABLE TIMER 
7470 A/D CONVERTER 
7710A SERIAL SYNCH. BOARD 
7712A SERIAL SUNCH. BOARD 
7720A PARALLEL INTERFACE 
7728A CENTRONICS INTERFACE 
CALL FOR PBICE & DELIVERY 



COMPONENTS 



74LS240 1.25 ea. 

74LS241 1.IOea. 

74LS244 1.25 ea. 

74LS373 1.25 ea. 

74LS374 1.25ea. 

8T245 ..1.45ea. 



2708/450 NS 



CONNECTORS 



100 PIN IMSAI 

GOLD/S-100 

SOLDERTAIL 

$2.40 ea. 

or 

10/$2.25 ea. 



$5.25 ea. 

OR 
8/$40.°° 



2716/5 VOLT 



$8.00 ea. 

450 NS. 
Major Manufacturer 



ATARI SOFTWARE 



LO-PRO MICROPROCESSORS 

SOCKETS 



i'iM:<:4AjjH 



Verbatim 5V4" (soft) 
Scotch 5%" (soft) 
Scotch 574" (10-sec) 
Scotch 5 V4"(16-sec) 
Memorex 574" (soft) 
Scotch 8" DS (soft) 
MaxellS" DS/DD 





Price 


Parts 


Box of 10 


MD525-01 


$26.50 


744-0 


$33.00 


744-10 


$33.00 


744-16 


$33.00 


3421 


$24.00 


743-0 


$49.95 


FD-2D 


$65.00 



Description 


Price 


Basketball 


$30.00 


Super Breakout 


$30.00 


Chess 


$30.00 


Video Easel 


$30.00 


3-D Tic Tac Toe 


$30.00 


Star Raiders 


$42.00 


Music Composer 


$42.00 


Educational Sys. ROM $19.95 


Assembler/Editor 


$45.00 


TeielinkI 


$19.95 


Space Invaders 


$15.95 


Kingdom 


$12.95 


Blackjack 


$12.95 


Biorhythm 


$12.95 


Graph It 


$15.95 


Energy Czar 


$12.95 


Mailing List 


$16.95 


Statistics 1 


$16.95 


Paddle Controls 


$17.95 


Joysticks (pair) 


$17.95 


SHUGART 


SA801R 



MODEMS 



NOVATION CAT 

300 BAUD, AUTO 

ANSWER/ACOUSTIC 

$149.00 ea. 

NOVATION D-CAT 

300 BAUD/DIRECT 
CONNECT 

$169.00 ea. 

(OPTIONAL RS232 
CABLE $22.00) 



MONITORS 



AMDEK 100 
12" B&W $129.00 
SANYO VM5012 
12" B&W $260.00 

AMDEK 
13" Color $375.00 

IN STOCK 



1-99 

.10 
.12 
.15 
.23 
.26 
.30 
.40 



14 PIN 

16 PIN 

18 PIN 

20 PIN 

24 PIN 

28 PIN 

40 PIN 

(BURNDY/TIN SOLDERTAIL) 



100 Up 

.09 
.11 
.13 
.21 
.24 
.28 
.38 



8080A 
Z80A 
Z80A CTC 
Z80A DART 
Z80ASIO 
8255 AC5 
8257 AC5 
8224 



$ 2.50 
$ 8.95 
$ 7.95 
$13.95 
$24.95 
$ 5.95 
$ 8.95 
$ 2.75 



REGULATORS 



CENTRONICS 737-1 
ANADEX DP8000 
ANADEX DP9500 
ANADEX DP9501 
TEXAS INST 810 
BASE 2 800 MST 

CALL FOR 
PRICE & DELIVERY 



320T5 . 
320T12 
78L12.. 



.80 
.80 



340T5 . . .70 
340T12 . .75 
25 



RS-232 CONNECTORS 



DB25P DB25S 

1-9 2.90 3.80 

10-24 2.75 3.70 

25 Up 2.40 3.60 

Data Phone Hood 1.00 



8" Sgl.-Sided, Sgl./Dbl. 

Density Disk Drive 
Call for Price & Delivery 



New 16K RAM 

MODULE FOR 
ATARI 800 Computer Systems 

$89.95 each 

7 YEAR WARRANTY 



MAIN/FRAME & DISK DRIVE CABINETS from INTEGRAND 



MODEL X5— Desktop Mainframe - 5 Cards - Small Power Supply S20Q 

Cabinet size 9 4"w x 16"(J x 7.5"h Cabinet painted dove grey, tront panel is black. Np optionil coloril Sposition 
molherboard. 5 connectors installed, card cage with all guides Reset swilcti on front panel. Power switch. 4 0625 cutouts. 
1 BNC mounting tiole. 70CFM Ian. EMI filter. 6' power cord, line fuse, and clamped flat cable exit on rear panel. PX/5 
power supply ( + 8@10A. + 16@1.5A, -16@1 5A) Power supply is a removable module 

MODEL 700D - Horizontal Desktop Disk/Cover - 2 Eight Inch Drives - Drives Horizontal $250 

Catjinei size 20 "w n 23"d x 7 5'h Cabinet pain ted dove grey, front panel is black. Mounting tor 2 eight-inch Shugart 
SA801 R Floppy Disk Drives (or mechanical equivalent) Drive mounting brackets supplied. Drives not supplied 70CFM Ian. 
6' three-wire tine cord, power switch, line (use. EMI filter and clamped flat cable exit on rear panel. P794 power supply: 
+ 5@4A. +24@5A-6A peak. -5® 75A. All voltages regulaled Power supply is a removable module. 

MODEL 8000 - Desktop Main/Frame - 15 Cards - Standard Power Supply S2S5 

Cabinet size: 17' w x 20.5"d x 7.5"h. Cabinet patnted dove grey, front panel is black (other color schemes opiionai). 
15-posttion IEEE compatible motherboard (will accept TBOl terminator kit. optional), card cage with ail guides Resetswitch 
on from panel. Power switch, 8'DB25 cutouts. 2 BNC mounting botes. 70CFM fan. £Ml lilter. 6' power cord, line fuse, and 
clamped Hal cable exit on rear panel. P800 power supply ( .t-B@l5A. + 16@3A. -16@3A) Power supply is a removable 
module Motherboard connectors optional 

MODEL 700DS - Vertical Desktop Disk/Cover - 2 Eight Inch Drives - Drives Vertical $250 

Cabinet size 13 5"w x 23'd x n"h Cabine' painted dove grey, (ront panel is black. Mounting tor 2 eight-inch Shugan 
SA8CI1R Floppy Disk Drives jor mechanical eoi ivalent) Dnve mounting brackets supplied Drives not supplied 70CFM fan, 
6' Ihree-wire line cord, power switch, line Ifse. EMI filler and clamped llai cable exit on rear panel, P794 power supply: 
-i-5®lA, -i-2'l@5A-6A peak, -5@ 75A AU voltages regulated Power supply is a removable module. 
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Listing 2 continued: 

45500 0333 05C4 

4560'J 0335 0934 

45700 0337 3081 

45B00 0339 18b2 

45900 033b i5K2 

4600U 0J3O 04'13 

46100 U33F 3E41 

46200 U341 04H4 

4b30() 0343 1H62 

4640U 0345 1862 

46500 0347 H()9a 

46600 0349 lHb2 

46700 034H 4k:A2 

46R0:) Oi4D ODbO 

46900 034 F 4C43 

47U00 0351 1862 

47100 035 3 05C4 

4720t) 0355 0934 

47300 0357 3o81 

47400 0359 4Fh1 

475U0 035B 15F2 

47600 U35D 04ri3 

47700 U35F 3e:41 

47800 0361 U4R4 

479CO 03d3 1862 

4e00<» {j365 lri62 

46100 0367 B098 

482U0 036^ Ch;9H 

48300 036b 4EA2 

464U0 036 D OUbO 

4850U 036F 4C43 

46600 0371 1«62 

4fi70O 0373 05C4 

4b90v (>37b 0934 

4H900 U377 3()H1 

49000 0379 4fc:«3 

49lu') U37B 15F2 

4920J 037D 0483 

49300 037F 3b:41 

49400 0381 04ri4 

49500 0383 1B62 

496u0 0385 1862 

49700 03«7 B098 

49800 0389 CE9& 

49900 038B 4EA2 

50000 0380 OUnU 

50100 036F 4C43 

50200 0391 1862 

5030 3^3 05C4 

5040O 0395 0934 

5050 39 7 30H1 

50600 0399 4H61 

50700 0j9b 15F2 

5080 039 [1 4ti3 

5090V, 039F 3t':41 

bluOO 03A1 0484 

51100 03A3 1862 

51200 03A5 lb62 

51300 03A7 P09b 

51400 03A9 Cb:9y 
51500 
5l6t0 
51700 
blbOi^ 
5 190. J 
5200O 
b2U;0 

52 ?o*.' 
52?uG 
5 2 <i ;; 
b250v 
b26u(/ 

5 2 7 I ) i A H U 1 

5280<; uiAC 

5 2 '-^ 1/ i A U u 1 

530UC OJArJ 00 

5310c uiAK u6 

53 2u0 Oib() 00 
53 3 (; 3 H 1 1 
5340 03b 2 41 
53500 03b3 41 
5360 0JH4 Uf) 
53700 03b5 h{ 
5 3t;Oo 03fci6 u() 
5 3-yOO o^o7 OA 
5 4uOO niti'S OM 
5 410 j t» 9 13 
5420 OJbA t)() 
5 4 3011 3tib 4K; 
54400 OiriC OK 
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FOB 


$05C4 


FOB 


S0934 


FOB 


S3081 


FDR 


S1862 


FOB 


S15F2 


POb 


S0463 


FDB 


S3E41 


FOB 


60484 


FUB 


Sl8b2 


FDB 


S1862 


FDB 


SB098 


FDB 


$1862 


FDB 


S4fe.A2 


FfJB 


$0(jBO 


FDB 


84C43 


FDB 


$1862 


FDB 


$05C4 


FDB 


$0934 


FDB 


S3oei 


FUB 


84E81 


FDB 


S15F2 


FDB 


$0483 


FDB 


S3t.41 


FDB 


S0484 


FDB 


S 1 8 6 2 


FDb 


S1862 


FDB 


Sb098 


FDB 


SCE98 


FDB 


S4EA2 


FDB 


SODBO 


FOB 


S4r43 


FOB 


S1862. 


cng 


S0bC4 


FDB 


S0934 


FUB 


s3oei 


FDB 


S4EHJ 


FOB 


S15F2 


FOB 


S0433 


FDB 


a3fc41 


FDB 


30484 


FDB 


$1862 


FDB 


S1862 


FDB 


SB098 


F[:>B 


$CE98 


FDB 


S4EA2 


FDB 


SOUBO 


fOf^ 


S4C43 


f'DB 


S1862 


FDB 


50bC4 


FDB 


S0934 


FDB 


$3081 


FDB 


$4L«1 


FDB 


515F2 


FDB 


$0483 


FDB 


S3L41 


FDB 


S0484 


FDB 


$1862 


FDB 


S1862 


FDB 


SB098 


FDB 


SCE98 



ANDB 


C4 


HUB 


C5 


LDAb 


C6 


FCB 


C7 


EORB 


C8 


ADCB 


C9 


OWAB 


CA 


ADDB 


CB 


FCB 


cc 


FCB 


CD 


LDX 


CE. 


FCb 


CF 


SIIBB 


DO 


CMPB 


Dl 


SBCB 


D2 


FCB 


D3 


Andb 


D4 


BiTB 


D5 


LDAH 


06 


STAb 


D7 


EOPB 


D8 


ADCB 


D9 


URAB 


DA 


ADlJB 


DB 


FCb 


DC 


FCb 


DO 


LD)f 


DE 


SIX 


DF 


SUbBrX 


EO 


C^t-b^X 


El 


SBCH,X 


F2 


FCb 


E3 


ANDB,X 


E4 


blTB,X 


E5 


l,DAri,X 


E6 


srAB,x 


t7 


EORB,X 


£8 


ADCB.X 


E9 


aRAb<X 


EA 


AODbfX 


EB 


FCB 


fcC 


FCB 


h.D 


LOX,X 


EE 


STX#X 


EF 


SUBB 


FO 


CMPB 


Fl 


SBCb 


F2 


FCB 


Fi 


ANDB 


F4 


BlTb 


F5 


LDAB 


F6 


STAB 


F7 


EHHb 


F8 


ADCB 


K9 


rjPAB 


FA 


ADDB 


FB 


FCb 


FC 


FCB 


FD 


LDX 


FE 


STX 


FF 



J-iifif'AT FLAGS 

FLAOi ARE 1 BifTF (..ij^G ANL AHf-A\GFD In pAlRS, 
nl li 7O543 210 
PH-FFF6i6 

^HEf-E: KH= i^tGlSTEU rUDE, Oe.'vPnF , 1 = A, 2 = H 

tY¥=^ AuUkE.S,^ iVuOE, 0=l,\Mf- WF.*T, 1 =Ph.L AT I V r / 2rT'VDFXF0 

?=1 r-Mf- h I ATEr 4 = Ea rENl^i" D, 5=(iIkp.CI 

6= ^(^(^b (PC>' PbEODiO 



.SS= SIZE I IF n'6TPUCTTn«, IN BY IKS, 



FT AH 



HSK 



F C H SOI 

FCb 

tCB 501 

FCb 

FCb sOh 

FCt^ syi 

FCB S41 

FCB S4 1 

FCb 

FC B $ 8 1 

FCB 

FCb S^'A 

FCB 

FCb Sl3 

FCB o 

FCB S4t 

FCB SOF 



no- OF INHF-REnI 
10- IF I \' HEP b. NT 
20-2F RELATIVE (USED Hi bSH) 

30-3F I^^hEREM 

PULA AND PSHA 
40-4F llvHEPENT 

50-SF If^^Mf-RENr CMSFD ^^ PULb) 

60-6F INDEXEXEO 

70-7F EXTEwnFO 

IM-1ED1ATE 



H - 8F 
CPX,LDS 



Listing 2 continued on page 358 



>r^^^ ^ 



niQ IT i5(\lT !! 



<# 



^ 




r\iQT mwuK\ 

No this isn't a "Hard Disk". We used to call it that, sometimes. But somebody 

muddied the water. 

"Hard Disk", unfortunately, now calls something else to mind. That little bitty 

guy with no backup capability and no way of switching media? It's a "Hard 

Disk" to work with, all right, in business applications. Some even say 

"Impossible Disk". 

We'd like to avoid confusion between our Cameo database solution and the 

one that doesn't work so well. The Cameo DC-500 subsystem employs a 

decade-proven cartridge disk. Our backup capability is built in, and takes four 

minutes. The ability to switch applications (by exchanging the removable 

cartridge) means you can use your computer for more kinds of work. A ten 

megabyte (5 fixed + 5 removable) subsystem costs $5995, for your TRS-80* 

(Mod. I or II), Apple*, Heath H89"'' or S-100 computer. 

So call us "The Cartridge Disk Guys", please, and call us soon. We'll show you 

the really cost-effective solution to microcomputer database storage. 




AMEO 



ELECTROIVICS INC. 

1626 CLEMENTINE ANAHEIM, CA 92802 
(714)535-1682 

TRS-80 is a registered trademark of the Tandy Corp. *Apple is a registered trademark of Apple Corp. 
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Listing 


2 continued: 












54500 


3t^D 


5b 




FCh 


S5o 


90-9F 


LlrtECT 


5 4 6 


uibt 


16 




FCB 


616 


CP>,LI)S,ST5 




54700 


03bF 


4A 




KCh 


S4A 


AO-AF 


INDEXED 


5 4 « u 


3Cu 


OA 




PCB 


SOA 


cpx,JSR,Lr)S,srs 




54'VUO 


03C1 


53 




FCh 


Sb3 


BO-hF 


E^XTENDED 


5 5 G 


UJC2 


li 




FCB 


S13 


CPX,,JSP,L0S,5TS 




55100 


3C3 


HE 




FCB 


SHL 


CO-CF 


IMMEDIATE 


bb2K)^) 


3C4 


OK 




FCB 


son 


LDX 




55300 


03C5 


*^o 




FCb 


syb 


L'O-OF 


DIKECT 


55400 


0:jC6 


16 




FCB 


sib 


LDXfSTX 




55500 


3C7 


HA 




yc^^ 


SHA 


Kf-FF 


Indexed 


55600 


03Ce 


uA 




FCb 


SOA 


LDX,STX 




5570U 


03cy 


93 




FCb 


393 


FO-FF 


EXIENUEO 


55rf00 


U3CA 


13 




FCB 


Sl3 


I;DX,STX 




55900 






# 










56000 


o3ce 


ly 


KFLACi 


FCB 


Sl9 


FCB FLAGS 




56100 






* 










56200 


A04A 






UHG 


SA04A 






563 00 


A 04 A. 


2 


LINK 


HiMP 


32 






5640C 


AUoA 


04 




FCb 


4 






56500 




AOoB 


v-ORKA 


Fv^U 


* 






56600 


A06B 


CF OlAB 


FLAGD 


LDX 


»MTAh 


K'NEMCJMC TABLt BASK 


5 6 70 




A06C 


rt'TAO 


FtJlJ 


FLAGD+l 






5 6 8 


A0 6fc: 


CE 03AB 


WRYT 


LDX 


«FTAB 


FLAG TABLE BASF 




b6?0u 




AObF 


wFAD 


fcgij 


kgbyi>i 






57000 


A071 


U 


WHAS 


t Ob 









57100 


A0 7 3 


0000 


WFLG 


FOB 









57200 


A075 


0000 


XSAV 


FOB 









57300 


A077 


00 


L^^i(tvS 


FCB 









57400 




3 


bYTF 


tou 


^Bl^T-WURKA 






57500 




01 


lAU 


KOU 


twTAU-wUKKA 






57600 




Ofa 


BASF 


fc:.Ju 


wBAS-aURKA 






577O0 




04 


FAD 


tQU 


wFAl-^.ClRKA 






57800 




Ob 


FI,AGA 


tou 


|^FLG-/«IJRKA 






57900 




A04A 


AADH 


FQU 


LINK 






5 8 u 




A058 


UPhR 


fclULl 


LlNE+13 


MNEMUNIC PUSITKJPJ 


58100 




A063 


ABS 


FgU 


bI^E+24 


ABS, ADDRESS FQR 


kelative modes 


58200 




A05F: 


ARG 


&.QU 


LlNEtl9 


ARGUMENT POSirinw 




55300 


A07fl 


00 




FCB 


0,0,0 






58400 


A07b 


Ou 


STZF 


FCB 









58500 


AU7C 


0000 


APPNU 


FDB 


00 


COMPLETION APPFNOAGE ADDRESS 


5 8 6 








e:ni) 









Choice 

GNT Makes a Tape Punch Station and 
a Tape Reader/Punch Combination. 

Both are small, quiet, and economical. 
One of them will fit your needs exactly. 




The 4601 Combo 

• Punching speed: 75 Cps 
Reading speed: up to 150 Cps 

• RS-232-C serial interface 

• Utilizes all types of Mylar® and 
paper tape 

• Reliability: MTBF 100 million 
characters 



The 3601 Punch 

Punching speed: 50 or 
75 Cps 

RS-232-C serial interface 

Utilizes all types of Mylar® and 
paper tape 

Reliability: MTBF 100 million 
characters 



Contact your local dealer or call for complete specifications. 
See us at NCC — Booth 3004 

la GNT AUTOMATIC INC 

1560 Trapelo Road, Waltham, MA 02154 (617) 890-3305 Telex: 923318 



Listing 3: Cross-references for symbols 
used in the disassembler source code of 
listing 2. 



Afp 


= 01A4 


UUOE 






APPND 


= AU7C 


00 11 


OUf. 




ASC 


= oiy8 


0192 






BLUP 


= 0U44 


004B 






BSH 


= 03AF 


0U9B 






CHIP 


= 00C9 


OODU 






CVASC 


= 000F 


0Ub3 


0UP8 


OOBF OOOH 


DISPL 


= ont 


0105 


014rt 


0154 0167 


DLQCIP 


= 017F 


IM7C 


0184 




OUMV 


= 0114 


015B 






ERASt 


= 0169 


0>)Ub 






FCRFR 


sOlbD 


01 12 






FFLAG 


= OiCB 


0(i7D 






KIN 


= 01iJ 


011 E 






FLAGD 


= A06B 


OOAA 


OOCO 


00F5 OOFE 


l-'OHM 


= OOFH 


OOF I 


00F5 




FTAB 


S03AB 


A06c: 






IMM 


sOlbb 


OIdE 






IND 


»014A 


01 OB 






LINE 


= AU4A 


3D 


0O51 


0161 0174 


LINKS 


= A077 


0005 


0118 




MTAb 


sOlAB 


A06B 






NEXTL 


S0U18 


Oul4 


0120 




.^FC 


■ 0082 


Ou7B 






NMR 


»00E2 


001 






NOTA 


»00F3 


OOEA 






OFF 


= 00A8 


0080 


008C 


0095 009E 


UU 


sOlAO 


019C 






POS 


sOUO 


012D 






PULR 


= 03B5 


0.)89 


009i 




REL 


C0124 


108 






SETM 


= 016L» 


0114 


0124 


014A 


StTK 


*OUEE 


0F9 






SIZE 


eA07B 


00C5 


0177 




START 


bOOUO 


Will 6 






TBSR 


■ OOS / 


uyyo 






TtlASC 


C018C 


OOOF 


013C 


0141 


TPSH 


= 008t 


0087 






WBAS 


BA071 


0054 






WBlfT 


■ AObE 


OObA 






WFLG 


aA073 


OOAO 


0171 


0166 


XSAV 


CA07S 


00C9 


0UD8 
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Circle 333 on inquiry card. 




$195 VW 



5sT«s;«««-^^ 



• The easiest-to-use full-feature CP/M 
word processor is priced lower than the rest. 
Hundreds of dollars lower! 

• Fastest- to-leam— basic features in one hour. 
Full capability in half a day of use. 

No complicated symbolic commands! 

• First with color-coded replacement keys— 
color and legends indicate function. 

No menus cluttering the screen. 

• Kmega-supplied keytops are the reference 
card. One hundred fifty-page manual is 
color-coded to the keys. 

• Optional SpellRite— the first authorized, 
fully integrated version of Spellguard, a 
10, 000-word-per-minute proofreader. 

APPLE II PRODUCTS 

• Peachtree 40: we install, train and service 
Peachtree on the Apple in Northern Cali- 
fornia. Call for pricing. 

• Tax Preparer: too late for 1980, but time 

to automate your tax record-keeping for '81. 
Free schedule updates for '81 forms, when 
available from IRS. $150. 

• Real Estate Analyzer: evaluate cash flow, 
ROI, depreciation, etc., to determine the 
value of a potential or existing investment. 
$150. 



CP/M«^ Digital Research. Spellguard^ ISA, Peachtree 40<^ RSI, VTS/80^ 
NMP, Spell Rite™ Kmega, Tax Preparer and Real Estate Analyzer^ 
Howardsolt 



ORDER BLANK 

D Send me VTS/80 with SpellRite integrated: 
$590 including diskette, manuals, and 
custom replacement keytops for my system. 

n Send me VTS/80 alone: $295 including 
diskette, manual and custom replacement 
keytops for my terminal. 

D Send me Spellguard alone. I already own 
the word processor. 

D Send me 

for my Apple II. The price is . 



including diskette and manual. 

D Send me a copy of your comparison of 

VTS/80, Word Star and Magic Wand. 

My check for $ is enclosed. (California 

residents add 6.5% tax.) Outside North 
America shipping is an additional $20. 

Name 

Street 

City/State/Zip 

Telephone 

Computer 

Terminal 

Printer ^ 



Contact us or your local computer dealer. 



Kmgqa 



Kmega Microsoftware 
Sunnyvale, CA 94086 
Telex 172246 



1080-F East Duane Ave. 
(408) 730-9203 
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Build a Super Simple 
Floppy-Disk Interface, Part 1 



]ames Nicholson and Roger Camp 

1046 Gaskill 

Ames lA 50010 



For personal-computer users, a 
floppy-disk system represents the 
ultimate in mass storage because of its 
speed and capacity. The floppy-disk 
controller described in this article 
provides all the capabilities found in 
commercial systems, yet it is simple 
and economical because it requires 
only ten integrated circuits. Fun- 
damental software will be provided 
(in the second part of this article) to 
control and perform data transfers, 
and discussion of file structuring and 
alternate hardware will give the ex- 
perimenter ideas for improvements. 

This system uses the FD400, an 
8-inch floppy-disk drive manufac- 
tured by the Pertec Computer Cor- 
poration, and the popular Western 
Digital 1771 floppy-disk controller in- 
tegrated circuit (which allows such 
special features as variable block size, 
soft sectoring, IBM compatibility, 
and much more). Although the spe- 
cifics shown are for microcomputers 
based on the MOS Technology 6502 
microprocessor, the controller could 
be adapted to other microprocessors 
with some care at a few crucial 



About the Authors 

Roger Camp is a Professor of Electrical 
Engineering at Iowa State University. He is the 
author of several technical papers and patents, 
and his most recent book is Micro-Processor 
Systems Engineering. 

James Nicholson, currently Project Manag- 
er, Business Recovery Planning, has been in- 
volved in large data-center activities for Don- 
nelley Marketing. He has designed and built 
several microcomputer systems in the last five 
years. 



points. The 6502 offers some speed 
advantages and a programming ease 
not afforded by the others. 

Fundamentals 

The data recorded on floppy disks 
is logically arranged in concentric 
rings called tracks, with each track 
composed of blocks of data called 
sectors. The computer must be able to 



This controller is simple 

and economical 
because it requires only 
ten integrated circuits. 



tell where a sector begins, and there 
are two ways of doing this. Each sec- 
tor can be distinguished by its posi- 
tion relative to holes punched in the 
disk (this is called hard sectoring), or 
it can be distinguished by special se- 
quences of information recorded on 



the disk {soft sectoring). In either 
case, the disk has one hole that is used 
as an index to signal the start of the 
first sector on all tracks. 

The most common 8-inch floppy- 
disk format provides for 77 tracks of 
26 sectors each, with 128 bytes 
recorded in each sector. The address 
of each sector, in the form of a track 
number (0 through 76) and a sector 
number (1 through 26), is recorded on 
the disk at the start of the sector itself. 

The disk drive has two motors: one 
that spins the disk at 360 rpm (revolu- 
tions per minute), and one that moves 
the head from track to track on com- 
mand. Each drive also has a printed- 
circuit board to control both motors. 
The inputs and outputs of this circuit 
board (see figure 1) follow a standard 
set by Shugart Associates, manufac- 
turer of one of the first popular 
floppy-disk drives, 

A single pulse on either the STEP- 
IN line or the STEP-OUT line moves 
the head one track toward the center 
of the disk (track 76) or toward the 




ii%\^^\ 



Photo 1: The authors' mire-wrapped floppy-disk controller board. 
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nV'*""' ^^ji s^^' 
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NEW! H/STO-GRAPH (Boyd) A calendar-based 
histogram or bar-graph production system. Allows the 
user to enter numeric data that relates to a date, and 
reproduces that data as a high-resolution histogram. 
09009, Apple U Disk, $29.95 

NEW! DATA-GRAPH (Boyd) Aids in the preparation of 
graphs and charts. Numeric data can be entered into 
Data-Graph and used to create colorful one-, two-, or 
four-quadrant graphs. 09109, Apple 11 Disk, $49.95 

NEW! DOUBLE PRECISION FLOATING POINT FOR 
APPLESOFTTM (S-C Software) Extends the accuracy of 
the arithmetic available on the Apple from nine digits to a 
full 21-digit precision on all functions in Applesoft 
compatible format. 09409, Apple 11 Disk, $29.95 



ORDER NOW! 

Hayden Book Company, Inc. 

50 Essex Street, Rochelle Park, N J 07662 

Send me the software checked below. A check or money order is 
enclosed. I understand that Hayden pays shipping and handling 
costs and that I can return any disk or tape within 10 days if it is 
defective or I am dissatisfied with it for any reason , Residents of NJ 
and CA must add sales tax. Offer good in US only. Name of indi- 
vidual ordering must be filled in. 
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Hayden 
Performance 
Software - 

from gameroom fun 
to boardroom business! 



NEW! OP-AMP DESIGN (Gabrielson) Provides the 
necessary values for your design and will suggest appro- 
priate op-amp types. Includes a choice of six op-amps, 
and the program will then determine if your selection of 
an op-amp will be acceptable within your chosen 
parameters. Can be updated to accommodate future 
op-amps. 09704, Apple II tape, $16.95 

LINE & VARIABLE CROSS REFERENCE 
GENERATOR (Johnson) Provides a cross-reference of 
line numbers and variable names. 07301, PET tape. 
$16.95 

APPLESOFT UTILITY PROGRAMS (Gilder) Increase 
your BASIC programming speed and flexibility. Contains 
9 useful subroutines: 1. REM Writer 2. PRINT Writer 
3. POKE Writer 4. Hexadecimal/Decimal Converter 
5. Line Counter 6. Renumber 7. Append 8. Byte 
Counter 9. Slow List/Stop List 03504, Apple II tape, 
$29.95 

RENUMBER & APPEND: Utility Programs for the 
Apple (Gilder) Renumber your Applesoft program and 
append a second program to the one in memory. 
03804, Apple II tape. $14.95 



REVIVE (Gilder) When a program is accidentally 
erased, REVIVE searches through memory and finds 
the information that enables it to restore the pointers that 
have been changed. 03604, Apple II tape. $19.95 

SLOW LIST/STOP LIST: Utility Programs for the 
Apple (Gilder) Start, stop, and control the speed of 
your program with Apple ll's game paddles. 03904. 
Apple II tape, $10.95 

PSEUDODISK (Neuschatz) This money-saving pro- 
gram simulates a disk memory system for Integer BASIC 
programs. It allows multiple programs in memory at the 
same time which can be run from a catalog. 04804. 
APPLE II tape. $24.95 



6502 DISASSEMBLER (Stamm) Produce assembly 
language source files with labeled subroutines and 
references from programs already in memory. It is 
compatible with Hayden's ASSEMBLY LANGUAGE 
DEVELOPMENT SYSTEM. 08609. APPLE II Disk. 
$39.95 



DATA MANAGER: A Data Base Manaqement 
System and Mailing List (Lutus) Store information on 

a floppy disk, and retrieve it quickly and easily by 
specific names, or by category. 04909. Apple II Disk 
Veision. $49.95. 



Apple is a trademark of Apple Computer Company. Inc.. 
and is not affiliated with Hayden Book Company, Inc. 



FINPLAN: A Financial Planning Program for 
Small Businesses (Montgomery) Allows you to enter 
data from a balance sheet into the program, to make as- 
sumptions about the future growth of business, and to 
have the computer project results for up to a five year 
period based on those assumptions. And if you change 
any data, the program revises all resulting data auto- 
matically. The disk version can be used only with 
TRSDOS Version 2.3. 05103, TRS-80 Level U tape, 
$69.95: 05108. TRS-80 Level II Disk Version, $74.95 



S ARGON II (Spracklen) The Champ of champs, "...an 
excellent program which will provide a true challenge for 
many players... Save your money and buy SARGON 
II..." W Software Critque. 03403, TRS-80 Level 11; 
03404, Apple II; 03410. OSl CIP; 03440, OSI C4P; 
each tape $29. 95. 03408, TRS-80 Level II Disk; 
03409, Apple 11 Disk; 03414. OSI CIP Disk; 
03444. OSI C4PDisk; 03484. C8P Disk; each $34.95 

BLACKJACK MASTER: A Slmulatorn"utor/Game 

(Wazaney) A serious game that performs complex 
simulations and evaluations of playing and betting 
strategies. 05303. TRS-80 Level U tape, $24. 95; 
05308, TRS-80 Disk Version. $29.95 

REVERSAL (Spracklen) Winner of the software division 
of the Fiist International Man-Machine OTHELLOTM 
Tournament, this version of the 200-year old game 
Reversi, features 27 levels of play and high-resolution 
color graphics. 07004. APPLE II tape, $29.95; 07009. 
APPLE II Disk, $34.95 

ROYAL FLUSH: Competitive Poker Solitaire 

(Wazaney) A game you can play alone or with any 
number of players. High score wins in this poker-based, 
fun-filled card game. Choose from possible game 
variations. 07101. PET; 07103, TRS-80 Level II, each 
tape, $14.95 

STARCLASH (Walton) An exciting game of galactic 
strategy for one or two players. 05903, TRS-80 Level II 
tape. $16.95 




SOFTMCARE 



Available at your 
local computer store! 




50 Essex Street, Roctielle Park, NJ 07662 B€H>l€ COmptfUiy, IllC. 
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M BC Systems, Inc.^ 

C203) 342-2747 




NORTH STAR HORIZON: 

KRZ-2-32K-D-Factory ASM$2275 
HRZ-2-32K-Q-Factory ASM$2675 
64K DD or Q Also Available 

HDS-18-F $4449 

Northword DQ $ 359 

INFO-Manager $ 365 

Mail Manager $ 269 

General Leger $ 775 

ACC. REG. OR ACC. PAY. . $ 4 45 

Word Star $ 350 

Medical-Dental SYS $2500 




COMMODORE (PET) : 

2001-32K-BorN Keyboard $1090 
16K Also in Stock. ...$859!!! 
8032 {80 Column Screen) $1599 
2040 Dual Floppy Drive $1090 
8050 Dual Floppy (1MEG)$1599 
2022 Tractor Printer. ..$ 749 

Word PRO IV $ 290 

VISICALC $ 195 

APPLE II PLUS Call For Price! 



ATAR I 800 $ 849 

TI 99/4 Console&Monitor . . $990 
INTERTEC SUPERBRAIN: 



32K RAM $2595 

64K RAM $2695 



PRINTERS 

Letter Quality: 

NEC 5510 or 5530 $2550 

NEC 5520 KSR $2950 

DIABLO 630 $2390 

C.ITOH $1690 

Dot Matrix: 

CENTRON ICS 7 3 $ 599 

737-1 $ 799 

799 $ 999 

EPSON MX-80 $ 599 

PAPER TIGER 460G $1250 

BASE II MST $ 649 



DISPLAY TERMINALS 

HAZELTINE 1420 $ 949 

" " 1500 $ 999 

INTERTUBE III $ 775 

TELEVIDEO 920C $ 849 



Since 1977 complete sales and 
service. Most items in stock, 
prices are subject to change. 
Visa and Master Charge welcome 
Most items shipped by UPS. 

MBC Systems, Inc. 

Multi Business Computer Systems, Inc. 
28 MARLBOROUGH STREET 
PORTLAND, CONN. 064 8 

(203)342-2747 TWX 710-428-6345 
M-F 9-6 SAT. 9:30-3:00 j 
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Figure 1: Input and output lines available for controlling a Pertec FD400 8-inch floppy- 
disk drive. These signals are the same as those found on any Shugart- compatible drive, 
so nearly any drive may be substituted for the FD400. 



outside (track 0), respectively. When 
the head is positioned over track 0, 
the outermost track, the TRACK-0 
output is activated. To turn on the 
spindle motor, the DRIVE-ON input 
must be activated, and the disk door 
in the front of the drive must be 
closed (this deactivates the DOOR- 
OPEN output line). As the disk 
rotates, a photoelectric sensor in the 
drive detects the index hole in the 
disk; this generates the INDEX signal 
that allows the system to begin count- 
ing sectors at the first one. 

To read data, the HEAD-LOAD 
line is activated to force the head to 
contact the rotating disk surface. A 
mixture of data and clock bits are 
then detected and amplified by the 
drive's electronics; these appear as 
logic levels on the DATA-READ out- 
put at the rate of 250 K-bits per sec- 
ond. 

To write data on the disk, the head 
must be loaded, the WRITE-ENABLE 
line must be activated, and the data 
must be sent to the drive on the 
WRITE-DATA line. (This must occur 
with very specific timing.) If the 
WRITE-PROTECT output has been 
activated, the drive has detected the 
presence of a write-protect notch in 
the disk's envelope. 

Obviously, communication at this 
level between a disk drive and a 
microcomputer is possible but not de- 
sirable. The microcomputer would 
spend much of its time catering to the 
needs of the disk rather than comput- 
ing. The purpose of the FD1771 (ac- 
tually a microprocessor in its own 
right) is to act as a high-level com- 



munications interface between the 
two. 

When instructed to seek (move the 
head) to track 30, the 1771 will gener- 
ate the appropriate number of STEP- 
IN or STEP-OUT pulses to move the 
head from its current position, 
wherever it may be, to track 30. 
Another example of the 1771's capa- 
bilities is the process of reading a 
specific sector: the 1771 will search a 
given track for the proper sector ad- 
dress; when located, the data follow- 
ing the address is transferred to the 
microprocessor. Simultaneously, the 
1771 can maintain synchronization 
with the disk drive and check for er- 
rors. Therefore, using the 1771 flop- 
py-disk controller circuit results in a 
greatly simplified hardware and soft- 
ware design. 

Software must be an integral part 
of the design of any computer subsys- 
tem — a subroutine of about 256 bytes 
is required to communicate the prop- 
er commands to the disk controller. 
Additional software is required to 
handle complex data-file structures 
(this software and various structuring 
techniques will be discussed in part 2 
of this article). 

Disk Format 

Figure 2 schematically describes the 
format of recorded data on a soft-sec- 
tored disk. The pulse generated by 
the index hole passing the sensor pro- 
vides a physical reference point to 
determine the beginning and the end 
of a track. The diagram represents 16 
256-byte sectors (the authors' choice 
for format) rather than the usual 26 




NEVER UNDERSOLD. 

ALPHA BYTE PRESENTS.!? 

Boards By California Computer Systems 
At Incredibly low prices! ! ! 



S-100 Boards 

Model 2065C B4K Dynamic RAM . . . S429 

Model 2422 Floppy Disk Controller S349 

Model2718 2/S + 2/PI/0 S2B9 

Model 281 OZ-80 CPU S249 

211 6A16K Static RAM S299 

2G32C 32K Static RAM £599 

22GG A Mainframe £339 

2710A4Seriall/0 . . . .£245 

272GA 4 Parallel I/O £189 

Apple Boards 

74.24 Calendar Clock . . . . ........ £99 

747GAtoD £99 

749GGP1B[IEEE] £239 

771 A Asynchronous £1 39 

771 2A Synchronous . . . . £1 59 

772GA Parallel £99 

7728 A Centronics Parallel £99 
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sectors containing 128 bytes. 

The disk rotates once every 
166.67 ms, which allows the drive to 
read 41,665 bits of information; that 
is, a byte every 32 ^s. Each track con- 
tains 5208 bytes (divided into data 
and control bytes), as well as gaps be- 
tween sectors. (The gaps are required 
to allow sufficient time to turn write- 
head current on and off without 
destroying valid data.) 

The 1AM (index-address mark) that 
provides a recorded indication of the 
beginning of the track has 16 sectors 
recorded after it. The sectors consist 
of two records: the ID (identification 
record) and the DATA (data record). 
The ID contains information on the 
track number and the sector number 
of the DATA that follows. Each of 
the records begins with an AM (ad- 
dress mark). In addition, each record 
is ended with a 2-byte CRC (cyclic- 
redundancy-check) code. 

Each byte of data recorded on the 
disk consists of interleaved clock and 



data bits. The clock bits convey infor- 
mation used for synchronization and 
for the identification of AMs. AMs 
always have clock bits corresponding 
to hexadecimal C7 (D7 in the case of 
the 1AM); all other bytes of informa- 
tion have clock bits corresponding to 
hexadecimal FF. In other words, some 
clock bits are omitted in AMs. This 
scheme allows the data bits of a data- 
address mark (hexadecimal FB) to be 
distinguished from a hexadecimal FB 
recorded as data. 

Figure 2 also illustrates that these 
data and clock bits are recorded as a 
single stream. When reading from the 
disk, the 1771 separates the data and 
clock bits (although our system uses 
discrete components to achieve 
greater reliability). 

Asa general rule, the larger the sec- 
tor, the greater the total amount of 
data that can be recorded on one 
disk. This is due to the reduced 
amount of area necessary for gaps 
and indexing information. Using 16 



256-byte sectors, 315,392 bytes of 
data can be recorded. The usual con- 
figuration of 256-byte sectors allows 
tracks with only 15 sectors; however, 
it has been found that sufficient space 
is available to reliably record 16 sec- 
tors. 

Western Digital's 1771 Floppy- 
Disk Controller 

This device is essentially a micro- 
processor dedicated to the specific 
task of controlling disk drives (see 
figure 3). It has five programmable 
registers and accepts a number of 
commands through various combina- 
tions of them. For economic reasons, 
there is a desire to connect multiple 
drives to a single 1771, but, since the 
device "remembers" the track the 
head was last positioned to, switching 
from one drive to another would 
place an added burden on the driving 
software. A case can be made for 
complete duplication of the controller 
electronics for each disk drive. 
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Figure 2: The format of recorded data on one track of a soft-sectored floppy-disk drive. The 1AM (index-address mark) marks the 
beginning of each track. See the text for details. 
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Omikron's Mapper + NEWDOS/80 
8 Drives for theTRS-80 



NEWDOS/80 is Apparat's latest upgrade to 
NEWDOS. Features include variable length 
records, chaining, and drivers specifically con- 
figured f orOmikron's MAPPER II. $150. 

MAPPER II adapts the TRS-80 to run both 5" 
and 8" drives. With NEWDOS/80, storage is 
increased to 300K per 8" drive. $99plus$50 
per cable. 

MAPPER I adapts the TRS-80 to run the vast 
library of CP/M software as well as the TRS-80 
software. All Lifeboat Software may be ordered 
for the MAPPER I. All MAPPER I CP/M soft- 
ware is compatible with the CP/M for the Model 
11. With MAPPER II and 8" drives, the Model 
I becomes disk compatible with the Model II. 



Standard features include lower case support, 
serial and parallel printer drivers, and an ad- 
dressable cursor. MAPPER I is supplied with 
complete utilities including a memory test, a 
disk test, a copy program, and a proprietary 
program for converting TRS-DOS files to CP/M 
files. $199. 

WORD PROCESSING -MAPPER I supports 
professional word processors like the Magic 
Wand and Word Star (see reviews in June 80 
Kilobaud). Omikron's implementation includes 
a blinking cursor, auto repeat, shift lock, de- 
bouncing, and an input buffer that eliminates 
missed characters. Magic Wand super discount 
price $299. 



FIELD PROVEN DESIGNS- After one year of 
MAPPER production, Omikron has established 
an impeccable reputation for reliability, integrity, 
and user support. Omikron's customers include 
the US Government, major corporations, uni- 
versities, medical doctors, and professionals in 
all fields. 

SYSTEMS— Omikron sells complete systems 
featuring Model II compatible Shugart disk 
drives. Call for prices and delivery. 

FOREIGN ORDERS must include full payment in 
US funds plus $25 for air shipping and handling. 



See review in July 80 BYTE By Jerry Pournelle. 



*CP/M is a TM of Digital Research. TRS-80 is a TM of Tandy Corporation. 
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3 ALTERNATIVE INTERFACES 
FOR THE TRS-80 



COMM-80. 




Featured in May/ June '80 BYTE 

• RS-232-C port (50-19. 2K baud) 
software/hardware selectable 

• Centronics printer port 8-bit 

• connects to keyboard or E. I. 

• chain up to 16 units 

• use with E. I. for 2nd printer 

• includes terminal software 

$139.95 Special 

• only $17^5 complete 



ALL INTERFACES ARE RADIO SHACK 
HARDWARE AND SOFTWARE COM- 
PATIBLE AND CARRY A 60 DAY 
WARRANTEE INCLUDING PARTS AND 
LABOR. ALL UNITS INCLUDE USER'S 
MANUAL, POWER SUPPLY & AUXILIARY 
TRS-BUS CONNECTOR FOR FUTURE 
EXPANSION. 



DISK-80 




Featured in March '81 BYTE 

• disk controller (4 drives) 

• hardware data separator 

• includes 16Kof RAM 
provision for additional 16K 

• buffered TRS-bus connector 

• real-time clock 

• printer port(optional) 

ASSEMBLED & TESTED 
with 16Kof RAM . . . .$329.95 
Centronics Printer 

Port add $ 50.00 

with 32K RAM add. . .$ 50.00 

DISK-80 pc board $ 48.00 

Printer/Power Supply 
pc board $ 16.00 

Complete Kit with 16K 

RAM and Printer Port'. $275.00 

Dealer inquiries invited. 

IRS RO PS tt idf-m^rk nl Mntiv Cnrp 



CHATTERBOX 




Featured in Aug. '80 BYTE 

• 300 baud originate modem 

• Centronics printer port 8-bit 

• RS-232-C port (50-19.2K baud) 

• connects to keyboard orE. I. 

• received data automatically 
routed to printer ports 

• includes terminal software 

• only $279.95 complete 

Call 1-800-645-3479. in N.Y. 1-516-374-6793 
or write: The MicroMint Inc. 

917 Midway 

Woodmere, NY 11598 
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The registers in the 1771 that can be 
programmed by the user are the data, 
track, sector, and command regis- 
ters — there is also a status register 
that can be read from but not written 
to. These 8-bit registers form the basis 
for software control of any disk 
drive: 

• Data register: In disk-reading 
operations, this register receives 8 bits 
of data in parallel from the disk via 
the shift register. The data is held un- 
til the computer can accept it, allow- 
ing the shift register to be ready for 
the next byte. During disk-writing 



operations, 8 bits of data are trans- 
ferred in parallel from the computer 
to this register and held until they can 
be accepted by the shift register for 
transfer to the disk. When executing 
the seek command, the data register 
holds the address of the desired track. 
• Track register: This register holds 
the track number of the current head 
position. The value is incremented by 
one for every track the head is 
stepped in (toward track 76), and de- 
cremented by one for every track the 
head is stepped out (toward track 0). 
The contents of the register are com- 
pared with the track number recorded 
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in the ID field of sectors on the disk. 

• Sector register: During read or 
write operations, the contents of this 
8-bit register are compared with the 
sector number recorded in the ID field 
of sectors on the disk. The contents 
should not be changed while the 
device is busy. 

• Command register: This register 
holds the command currently being 
executed. The register should not be 
loaded while the 1771 is busy unless 
the current command is to be overrid- 
den (this action causes an interrupt to 
be generated). The eleven commands 
understood by the 1771 are divided 
into four types, shown in table 1, ac- 
cording to the way their flag bits are 
defined. 

• Status register: Information about 
the status of the controller can be 
read from this register. The meaning 
of the status bits may change depend- 
ing on the current command. 

Registers are accessed by placing 
the pro per lo gic levels on the AO, Al, 
RE, and WE lines, as shown in table 
2. Other logic levels in the 1771 per- 
form functions to: 



r ^'''^^ •Generate and check the 16-bit CRC 
code 

• Increment, decrement, and com- 
pare register values 

5^Yds •Detect ID, data, and index-address 

marks 

• Provide control signals based on an 
external 2.0 MHz clock 

A typical disk operation includes 
the following steps. First, the soft- 
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Figure 3: Internal architecture and pinout diagram of the Western Digital FD1771 floppy-disk controller. The four programmable 
registers and eleven commands of the 1771 allow any microprocessor to control a disk subsystem using high-level instructions, thus 
removing a significant burden from the disk-driving software. See table 1 for a summary of the commands. 
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Teach your 

littlo^pletotalk 

toWfetemUnion, 

Telex andTWX. 

It's big and it chums out reams of paper tape. You've seen it clattering away in late- 
night movies of Wall Street of&ces and newspaper city rooms. It's the old-fashioned 
Teletype'"" machine, a product conceived in the Mechanical Age of Communication. 

Microcom is proud to announce a successor from the Electronic Age of Communica- 
tion. A software system anyone can run on any Apple IF" desktop computer. It's called 
Micro-Telegram7 available from your local Apple dealer. 

Micro-Telegram performs all the functions of a Teletype machine, which means you and 
your Apple can access every single Western Union service, worldwide. Send mailgrams. 
Send and receive TWX® Telex,® and international cables. Receive Inf omaster® up-to-the- 
minute news, stock, foreign exchange, gold, futures, sports, and ski reports. Use your 
Apple to wire money. To send flowers. To check the snow at Sun Valley. To see what the 
Yen is selling for. To contact over 900,000 TWX and Telex subscribers around the world. 

But unlike the Teletype machine, Micro-Telegram permits editing right on the screen, 
sends messages automatically without f— ——————————————————————— ^ 

you in attendance, keeps directories and j k A ^f ^ I 1/^"^/^"^/^"^ IV A 
distribution lists, sorts your messages | |\/ 1 li IxV J V V y Iv/ I 
by individual user, and asks you in plain i ^ Xtt V^- i^^""^^ ^""^ TT^ • 
English for your commands. It's like ■ We make little computers talk big. 

getting a whole Teletype staff (operator, | ^^^^ 800-547-5995, ext. 188, toll free, for the 
secretaries, clerks) along with your i Micro-Telegram -Apple dekler nearest you. 

equipment, free of charge. ■ & rr j 

I Dealer inquines invited. 

L— — — — — — — — J 

Microcom, Inc., 6 Faneuil Hall Marketplace, Boston, MA 02109. (617) 367-6362 

Apple and Apple II are trademarks of Apple Computer, Inc. Western Union, Inf omaster. TWX. Telex'and Teletype are trademarks of We.stern Union, Inc. 
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COMMAND 

Restore 

Seek 

Step 

Step In 

Step Out 

Read Command 

Write Command 

Read Address 

Read Track 

Write Track 

Force Interrupt 



(a) 



BIT VALUES FOR TYPE 1 

h = Head Load flag (Bit 3) 
h = 1, Load head at beginning 
h = 0, Do not load head at beginning 

V = Verify flag (Bit 2 ) 

V = 1 , Verify on last track 

V = 0, No verify 

r^rp = Stepping motor rate (Bits 1 through 0) 
r^rg = 11 gives 40 ms step time 

u = Update flag (Bit 4) 

u = 1, Update track register 
u = 0, No update 

(b) 



BTT VALUES FOR TYPE III 
s = Synchronize flag (Bit 0) 
^ = 0, Synchronize to Address Mark 
8 = 1 , Do not synchronize to Address Mark 



(d) 



BITS 
4 3 




1 
u 
u 
u 
m 
m 


1 
1 



2 

V 
V 
V 
V 
V 
E 
E 
1 
1 
1 
h 



ri 


ai 




l1 





ro 
•"o 
1-0 
1-0 
ro 


ao 
._0_ 

8 


lo 



BIT VALUES FOR TYPE II 

m = Multiple Record flag (Bit 4 ) 

m = 0, Single record 

m = 1, Multiple records 
b = Block length flag (Bit 3 ) 

b = 1, IBM format (128 to 1024 bytes) 

b = 0, Non-IBM format (16 to 4096 bytes) 
BiBn = Data Address Mark (Bits 1 through 0) 
' a^ao = 00, FB (Data Mark) 

a-iao = 01, FA (User defined) 

a-iao = 10. F9 (User defined) 

aiao =11, F8 (Deleted Data Mark) 

(c) 

BIT VALUES FOR TYPE IV 

I q thru Ig = Interrupt Condition flags (Bits 3 through 0) 

Iq = 1, Not Ready to Ready transition 

li = 1, Ready to Not Ready transition 

12 = 1, Index pulse 

13 = 1, Immediate interrupt 

E = Enable HLD and 10 ms Delay 

E = 1 , Enable HLD, HLT and 1 ms delay 

E = 0, Head is assumed engaged and there is no 10 ms delay 

(e) 



Table 1: The high-level instructions of the FD1771 disk formatter /controller device. When one of the instructions defined by table 
la is loaded into the command register of the FDl 771, the FDl 771 executes one or a series of actions. Bits represented by a letter 
within a command are defined in the bit-value tables for that type of instruction, tables lb through le. 



ware coordinating the disk operation 
checks to see if the controller is busy 
from the last command. If it is not, 
the software writes the desired com- 
mand into the command register. If 
data is to be transferred as each byte 
is assembled (or disassembled) by the 
shift register, the controller sends a 
DRQ {data request) signal. When the 



operation is completed, the controller 
sends an INTRQ {interrupt request) 
signal. The status register can then be 
checked by the controlling software 
for seek, write protect, busy, or CRC 
errors. 



Controller Hardware 

The schematic diagram 



for the 







Register Affected During 


A1 


AG 


Read (RE = 0, WE =1) 








Status Register 





1 


Track Register 


1 





Sector Register 


1 


1 


Data Register 



Register Affect ed D uring 
Write (RE = 1. WE = 0) 
Command Register 
Track Register 
Sector Register 
Data Register 

Table 2: Access to registers within the Western Digital FD1771 disk formatter/ con- 
troller device. The FDT771 has five internal registers: command, data, sector, status, 
and track. A given register is read or written by vlacins the ay propriate values on 
lines Al and AO and pullins: down either the READ-ENABLE (RE) line for a read 
operation, or the W RITE-EN ABLE (WE) line for a write operation. The sector and 
track registers specify the sector and track when these parameters are needed by a 
given command byte. The command register, when filled, causes one of eleven high- 
level instructions to be executed (see table 1). Data passes between the computer and 
the disk drive through the data register. After a command has been executed by the 
FD1771, the status register must be read before another command can be executed. 



floppy-disk controller is given in 
figure 4. In addition to the 1771 and 
the 6520 PIA (peripheral interface 
adapter), circuitry is included for 
read/write control, clock and data bit 
separation; head loading, and inver- 
sion of various signals as required by 
the FD400 disk drive. 

Three gates convert the DIR (direc- 
tion) and STEP signals from the 1771 
into the STEP-IN and STEP-OUT sig- 
nals needed by the FD400 disk drive. 
The HEAD-LOAD signal is condi- 
tioned by a simple one-shot (mono- 
stable multivibrator) and an inverter; 
this guarantees a fixed 40 ms pause 
allowing the head to load and settle. 
Once the interval h^s passed, a signal 
is sent to the 1771 to acknowledge the 
fact. 

The data-separator and clock cir- 
cuit was designed by Steve Chris- 
tiansen of Iowa State University. This 
circuit contains four of the ten in- 
tegrated circuits in the system. (If the 
disk drive you intend to use has sepa- 
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OVER 8 MBytes 
OF SOFTWARE 
AT$aPER 
DISKETTE FULL 

The exchange library of The CP/M® 
Users Group has nearly 50 volumes of 
software available. Everything from 
editors, assemblers, languages, games, 
tools and more-and almost everything 
in full source code. 
Send $6** for full library catalog. 

THE OP/M 
USERS GROUP 

1651 Third Avenue, New York, N.Y 10028. 

'Domestic price. Inquire for overseas price. 
"The complete catalog of CPMUG is available for S6 
prepaid to the U.S., Canada and Mexico. $11 prepaid 
to all other countries. 

® CP/M is a registered trademark of Digital Research. The CP/M 
Users Group Is not affiliated with Digital Research. 





OBOTS 

The New Industrial 

■^^--^■--^2^^^ Intelligent machines 
IbBwUIUUUII are rapidly appearing 
in factories, offices, homes, and automobiles. The 
face of the industrialized world is changing. Vast 
opportunities exist for those with a knowledge of this 
explosive field. Robotics Age will bring you the 
latest developments in all aspects of Robotics and 
Machine Intelligence. From introductory and non- 
technical survey articles to the latest state-of-the- 
art in hardware and software design. You 
will find articles on sensors and percep- 
tion, computer reasoning and robot con- 
trol, industrial robot applications and 
amateur robotics — as well as related 
new products, book reviews and 
technical abstracts. 

YES! I want to stay up-to-date on this fascinating 
new technology! 




Stote Providence Count 

United 
Stales 

S15 
S28 
S39 



D 1 year (6 issues) 
D 2 years (12 issues) 
n 3 years (18 issues) 



Canada 
Mexico' 

$17 
532 
545 



Posial Code 
Foreign 
Rates* 

519 
S36 
551 



*US Funds on US Boni< 
D Bill VISA D MasterCard D Bill me (N America only) 



Expires 



Signt-Mure 



Send to: ROSOlIC^AGE.PO Box 512,Tujun9a. California 91042. 




MULTI-USER 




MULTI-TASKING 


S-100 


OR 


APPLE II 


NOW 8 


OR 


16 BIT!!! 



The world-famous SHIVA'" Multi-User Real-Time Multi-Tasking Virtual Operating System with its unique VIRTUAL-PERSONALITY'" disk-resident 
library of interface routines and Virtual R.A.M. mapping is now available in two versions: SHIVA'" 1 .2 for 8-bit C.P.U.'s and SHIVA'" 1 .6 for 1 6-bit 
processors. SHIVA'" 1.2 pioneered the high-powered Virtual Operating System (VOS) for microprocessors with its user-reconf igurable Virtual R.A.M. 
assignment for up to 16-users or real-time tasks. Now SHIVA'" 1.6 continues Omega Research'"'s commitment to non-obsolescence and system 
superiority by extending SHIVA'" into the 1 6-bit world of the 80's. SHIVA'" 1 .6 syntax is upward-compatible with SHIVA'" 1 .2. allowing SHIVA'" users to 
recompile SHIVA'" 1 .2 programs to run under SHIVA'" 1 .6 easily, so users may purchase SHIVA'" 1 .2 now, and move up to a 1 6 bit processor later as 
their needs dictate with no fear of "software obsolescence." SHIVA'" 1.6 is upward compatible with CP/M or CDOS files and programs through its 
VIRTUAL-PERSONALITY'" disk-resident subroutines, supports hard disks as well as single or double-density floppies, features Logon and password 
protection, and features executive shell commands similar to UNIX in structure and versatility. SHIVA'" interfaces currently to Microsoft Basic, Cobol, 
and Fortran; C; Forth; UCSD Pascal Programs; Pascal/M; CBASIC-2; APL; ALGOL-60; LISP; PL/I; MAC; and new interfaces are continually in 
development to keep SHIVA'" users State-of-the-Art. 

SHIVA'" 1 .2 is available for 8080, 8085, 6800, 6502, and Z80-BASED SYSTEMS INCLUDING CROMEMCO, NORTHSTAR, VECTOR GRAPHIC, SWTP, 
DIGITAL GROUP, ALTOS, IMS, APPLE II, ITHACA INTERSYSTEMS, and TELETEK disk controllers. 6809 C.P.U. version is in development. 

SHIVA'" 1 .6 is available for 8086/8088/ and Z8000-2 based systems, with versions in development for 68000 based systems. 

Both SHIVA'" versions 1.2 and 1.6 provide full disk utilities for all users. SHIVA'" 1.6 upgrades are available to registered SHIVA'" 1.2 users within one 
year of purchase of SHIVA'" 1.2 for half the current list price. SHIVA'" — The State-of-the-Art in microprocessor operating systems. 



SHIVA^-1.2 

R.A.M. addressing to 1.048 megabytes on a M 
Z80A-based system 

Minimum system R.A.M. (single user): 4K 

Additional H.A.M. per user: 2K 

Maximum # of users or tasks: 16 

Maximum # of physical and logical drives: 128 
R.A.M. Bank capacity: 1 6-64K 



System prices: 



Banks (1.048 megabytes) 
$400.00 



SHI VA^" 1.6 

R.A.M. addressing to 128 megabytes on a . 

Z8000-2 system 

Minimum system R.A.M. (single user) 

Additional R.A.M. per user: 

Ma><imum # of users or tasks: 

Maximum # of physical and Logical drive: 

R.A.M. Bank Capacity: 

megabyte banks (128 me\ 
System prices: 



(Applicable to later purchase of SHIVA'" system) 




Complete Documentation Included: Documentation available separately for $50.00. 
Signed license agreement must be returned prior to all shipments. 

CP/M is a trademark of Digital Research • CDOS is a trademark of Cromemco, Inc. • UNIX is a trademark of Bell Laboratories 
SHIVA'-, VIRTUAL-PERSONALITY'", and OMEGA RESEARCH'" are trademarks of OMEGA RESEARCH'". 




P.O. Box 479, Linden, Ca 95236 (209) 334-6666 



■Hi a 

9 am to 5 pm 
Mon. - FrI, 



Circle 297 on inquiry card. 



BYTE May 1981 369 



+5V 



22 
23 
24 
21 
25 
33 
32 
31 
30 
29 
28 
27 
26 
34 
361 
37 



CSl 

CS2 

CS3 

R/W 

*2 

DO 

Dl 

D2 

D3 

D4 

D5 

D6 

D7 

RES 
RSO 
RSI 



IC6 
6520 




Figure 4a: Schematic diagram of the computer-interface 
side of the floppy -disk controller. The 6520 PI A 
(peripheral interface adapter) LSI (large-scale integra- 
tion) device simplifies the circuitry so that only ten in- 
tegrated circuits are needed for the complete controller 
system. The additional logic devices are used to provide 
the read and write signals expected by the 1771. See 
figure 4 b on page 372 for the rest of the diagram. 



Number 


Type 


+ 5V 


GND 


-5V +12V 


IC1 


7404 


14 


7 




IC2 


7400 


14 


7 




IC3 


74123 


16 


8 




IC4 


7474 


14 


7 




IC5 


7404 


14 


7 




IC6 


6520 


20 


1 




IC7 


FD1771 


21 


20 


1 40 


IC8 


74193 


16 


8 




IC9 


74193 


16 


8 




IC10 


7402 


14 


7 





jr 



XTDS 



:r 



rated clock and data signals, you may 
be able to eliminate some of the cir- 
cuitry shown. Remember that the 
1771 requires a 2.0 MHz clock.) 

The clock part of this circuit is a 
conventional TTL (transistor-transis- 
tor logic) crystal oscillator which also 
drives a divide-by-two stage to pro- 
duce the 2.0 MHz clock signal. The 
data-separator part of the circuit in- 
verts the raw signal from the disk 
drive and gates it out as data or clock 
information, depending on the state 



of the QD output of IC9. 

There is a certain difficulty in 
determining, from a serial-bit stream, 
which bits are clock and which data 
(the two are interleaved, and some of 
the clock bits may be missing). The 
solution relies on the fact that, at 
most, three clock pulses will be omit- 
ted; if four in a row are omitted, the 
data and clock outputs are switched 
by the external data-separator circuit. 

The read/write circuitry is very 
compact and plays a major role in the 



simplicity of the system. It is a subtle 
solution to a timing problem; the ob- 
vious approach of using the outputs of 
the 6520 to control RE and WE (the 
read- and write-enable lines) as input 
for the DRQ (data-request line) is too 
slow. The indicated circuitry using 
the ENABLE line causes each DRQ 

signal to automatically generate 

another RE or WE signal as re- 
quired. 

The 6520 has 20 programmable 
I/O (input/output) pins (see figure 5), 
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Complete 
AIM 65 
Expansion 




For complete AIM 65 
expansion, Fore 
thought Products 
brings you the AIM- 
Mate Series, quality 
expansion products with 
price, performance and versa 
tility that puts them in a class of 
their own. 

AIM-Mate Series expansion, including RAM (to 48K), 
PROM, I/O, video and floppy disk interface, STD BUS 
interface, parity protection and more, lets you con- 
figure the kind of system yot; need. 

The compact AIM-Mate case puts it all together in a 
sturdy, portable, desk top unit. 

Write today for complete details on the AIM-Mate 
System- AIM 65 expansion products for the 
professional. 



IFORETHOUGHT 
^PRODUCTS 




87070 Dukhobar Road, Eugene, Oregon 97402 (503) 485-8575 



FREE Catalog 

New 4-way relief from problems with 
Computer/WP supplies and accessories. 



1. One-stop shopping. 

I nmac (formerly known as 
Minicomputer Accessories 
Corporation) has a catalog 
of oven 000 products. Every- 
thing from racks and line- 
printer paper to connectors 
and cables. Each designed 
to help keep your minicom- 
puter or word processing 
system up and running. 

2. Hassle-free ordering. 

I nmac lets you order by 
mail or phone. So keep this free 
catalog close. It makes those once-tough tasks like 
ordering your magnetic media easy, fast and foolproof, 

3. Fast shipment of just the quantity you need. 
Inmac ships your order within 24 hours from centers in 

California, New Jersey and Texas. In a bind? Call us for the 
many special services that can get your products to your 
installation even faster, with no minimum-order requirement. 

4. Field-proven quality means precision performance. 

Inmac guarantees every product in these 70 pages for 
at least 45 days, And even some for up to ten years. 

Send for your FREE 
Inmac catalog or call 
(408) 727-1970 today! 




Imnac 



2465 Augustine Drive, Santa Clara. CA 95051 

® 1979 International Minicomputer Accessories Corporation 
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NOW 



expand ta 



Eight memory slots for your Atari 800! The 
AXLON 256 MEMORY SYSTEM has the 
capability to bank-select up to 256K of on- 
line RAM memory Thesystem is designed 
to accept Axlon's 32K R AMCR AMS, Atari's 
RAM modules, or a combination of the 
two. Our memory system comes complete 
with hardware, 64K of RAM, memory man- 
agement software, interface card and ca- 
ble. Drop by your local computer store or 
contact Axlon for more information. 



RAM 
MEMORY 
f^APAClTY! 




AXLON 256 

MEMORY SYSTEM 



170 Wolfe Road 
Sunnyvale. CA 94086 
(408) 730-0216 




AXLON 



64K of RAM included with system 
Quarter Megabyte RAM Capacity 
Atari 800 compatible i nterface card and 
cable 

Memory management software in- 
cluded 

Accepts Axlon 32K RAMCRAMS, Atari 
RAM modules, or a combination of both 
Dedicated power supply 
90 Day Warranty 

'•-■pr- "*; 

"Indicates trademarks of Atari, Inc. 



Circle 42 on inquiry card. 



BYTE May 1981 371 



foATA SEPARATOR AND CLOCK 




FD400 
DISK DRIVE 



WRITE-BUSY 



INDEX 



READ-DATA 



DOOR-OPEN 

WRITE-PROTECT 

TRACK-0 



WRITE-ENABLE 
WRITE-DATA 
HEAD -CURRENT 

STEP-OUT 

STEP-IN 

HEAD-LOAD 
DRIVE-ON 



Figure 4b: Schematic diagram of the drive-interface side of the floppy-disk controller. Clock signals and minor control functions are 
provided for by the additional circuitry, as well as the separation of recorded data from recorded synchronization pulses. 

of which only 17 are used in this sys- the 1771's data lines, while the B port lines on the microprocessor, while its 
tern to interface with the 1771. The A pins are programmed as necessary to three device-select lines can be con- 
port is programmed as eight bidirec- provide control lines. The data lines nected to match whatever address- 
tional data lines, and is connected to of the 6520 can be connected to like decoding scheme is appropriate. The 
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THE POWER 



Of Your HP-85 or Commodore Pet/CBM With TNW's IEEE-488 Bus 

System Building Blocks... 



TNW-2000 



TNW'S RS-232 SERIAL INTERFACES 

Connect your PET/CBM to any RS-232 Serial Printer. Piotter. CRT 
Terminal. Modem, or other device: 




TNW-1000 
TNW-2000 
TNW-232D 



ONECHANNEL 
OUTPUT ONLY 



ONECHANNEL 
INPUT AND OUTPUT 



TWO CHANNELS. INPUT & OUTPUT 
12 RS-232 CONTROL SIGNALS 



$129 
$229 
$369 



TURN YOUR PET INTO A TERMINAL 

Access Timesharing Systems and Bulletin Boards with TNW's Pterm 
Software and full service telephone modem: 



TNW-103 



AUTO ANSWER/AUTO DIAL 
USE WITH DAA 



$389 



Pterm also works with acoustical couplers and other modems interfaced 
to the PET with the TNW-2000 or TNW-232D. Electronic mail and TWX 
Terminal programs also available. All units are addressable IEEE-488 
devices, complete with power supply cabinet, full documentation and one 
year warranty. 

TNW CORPORATION 

3351 Hancock St, • San Diego, CA., 92110 (714) 225-1040 

TWX91 0-335-1194 

Visa/Mastercharge Welcome • Dealer inquiries invited 



Circle 47 on inquiry card. 



A ATARr 

COMPLETE LINE OF ATARI PRODUCTS 
20% OFF 



Atari 800 with 16K $810 

Atari 800 with 24K $895 

Atrai 815 Dual Disk Drive $1200 

Atari 825 Printer $800 

Atari 820 Printer $360 



Atari 822 Printer $360 

Atari 400 with 8K $399 

Atari 400 with 16K $475 

Atari 410 Cassette $69 

Atari 850 Interfaced Module. ..$176 



SPECIAL Atari 810 

Z5% Wf Disk Drive 



S460 



NOW IN STOCK 

Ramcram 32K RAM Modules..$1 99 Visicalc $i 70 

Kurta Graphics Tablet $560 Microtek 1 6K RAM Boards $100 

Epson MX80 Printer $520 

ALSO 

SOFTWARE BY PDI, THESIS, BIT BUCKET AND MORE! 

PLUS 

NEC Spinwriters, Diablo Printers, 

Complete lines of Centronics 
Printers and Commodore Equip- 
ment. All at reduced prices. 



Z19 Terminals $800 

Novation DCAT Modems $169 

Interlec Super Brain 64K $2810 




The Bit Bucl^et 

168 NORTH BEACON STREET 
P.O. BOX 365 
NEWTON HIGHLANDS, MA 02161 
617-783-3144 



META TECHNOLOGIES 



26111 Brush Avenue, Euclid Ohio 44132 

CALL TOLL FREE 1-800-321-3552 TO ORDER 

IN OHIO, call (216) 289-7500 (COLLECT) 



MICROPA RA PHERNALIA 

DISKETTES (box of ten) 

5'/4" PLAIN JANETM $21.95 

PLAIN JANETM C{;w*/ $25.95 

5Vr DATALIFETM MD 525-01 . . $26.95 
8" DATALIFETM FD34-8000 .... $43.95 

NEWDOSbyAPPARAT 

NEWDOS/80 •SPECIAL • . . . .$129.95 

NEWDOS+ to 

NEWDOS/80 UPGRADE CALL 

NEWDOS+ with ALL UTILITIES 

35-track $69.95 

40-track $79.95 

BOOKS 

TRS-80TM DISK 

AND OTHER MYSTERIES . . $19.95 
MICROSOFTTM BASIC DECODED $29.95 



1001 



THINGS TO 
DO WITH YOOR 
PERSONAL COMPUTER 

BY MARK SAWUSCH 



333 pages 

$7.95 



333 pages, written in simple terms, of "what-to-do" and "how-to-do-it". 
Suitable not only for microcomputers, but for programmable 
calculators as well. Includes program listings, formulas, a glossary of 
computer terms and more! Definitely a MUST BUY! 
A PARTIAL LIST OF APPLICATIONS 



Electric Memorandum 
Energy Efficiency Computation 
Test Your Typing Speed 
Statistical Analysis 
Options Analysis 
Logic Circuit Analysis 
Antenna Design 
Carpenter and Mechanic's Helper 



Income Tax 

Speed Reading 

Check Digit Generator 

Personality Test 

Morse Code 

Finances and Investments 

Biorythm 

Letter Writing 



Calculation of the Number of Days Between Two Dates 



Simultaneous Equation Solver 

Real Estate Evaluation 

Astrology 

General Purpose Clock/Timer 

Recipe Index/Calculator 

RPN Calculator 

Amateur Radio 

Computer Assisted Instruction 

Robotwar 



[ 



TRS-80 a i tr2<te(rark ot the 

Radio Shack OWuion otTsndy 

Corporation. DATALIFE ti a 

trademark ol VERBATIM. PLAIN 

JANE. AlOSI. ArDSIII. CALCSIII, 

CALCS IV. MERGEIll are 

trademarktol MTC. 

1981 by Meiate<hnok>gies 

Corporation. Inc. 



MOST ORDERS 
SHIPPED WITHIN 
ONE BUSINESS DAY 

Products damaged in 
I transit will be exchanged. 



PRICES IN EFFECT 
May 1, 1981 THRU 

May 31, 1981, 
Prices, Specilications, 
and Offerings subject to 
change without notice. 

8105 J 



WE ACCEPT 

• VISA 

• MASTER CHARGE 

• CHECKS 

• MONEY ORDERS 

• COD 
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BIOFEEDBACK 

• What is a growth experience? 

• What is fun, and therapy too? 

• What goes beyond games 
and lets you work directly 
with your Sdbconscious mind? 

• What does all that and more, 
works with all popular 
computers, and goes on an 
RS232 port without external 
power supplies? (Parallel 
available too) 

• What, therefore, is a fabulous 
value? 

^ ,^ The BIOCOM 





Plot of GSR 

(skin 

resistance) 
during relaxa- 
tion cycle. 
t-Relaxing here 

~Wide awake 
here 

A whole new thing in computingi II you have 
any experience with biofeedback, you will 
loveit. Ifyou have only read aboutit.nowis 
the time to see for yourself that it really 
works for you. Our booklet "Personal 
Growth With Your Computer', and our 
program documentation tell you how to: 

• Observe and experiment with 
GSR 

• Train yourself to relax 

• Play lie detector and/or test 
subconscious response 

at parties 

• Play OUIJA, alone orinagroup 

• Create your own games/ 
experiments 



ONLY 



5125 



00 



Including manual, and our booklet 
"Personal Growtti With Your Com- 
puter" or "Bend Your Machine's Mind 
With Yours", and BASIC listings for 
these programs: 

GSR Plot 

Computer OUIJA 

Relaxation Trainer 

Lie Detector/Subconscious Response 

For cassette or diskette, media charge 
S15. State system type to ensure com- 
patibility: or if asking about parallel 
interfacing. 

Dealer inquiries invited. Mail or phone 
orders to: - 

tOtal^ Total Digital Engineering 

HWY 
ua, N H 03060 
3-0991 
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PIA Register Selection and Function 



RS1 



RSO 
























1 


1 





1 





1 





1 


1 


X = 


don't care 



W 


CRA2 


CRB2 


Function 


X 





X 


Read or Write. DDRA 





1 


X 


Write into ORA 


1 


1 


X 


Read from A-side input pins 


X 


X 


X 


Read or Write CRA 


X 


X 





Read or Write DDRB 





X 


1 


Write into ORB 


1 


X 


1 


Read from B-side input pins 


X 


X 


X 


Read or Write CRB 







Control Register Bit Des 


ignations 






7 


6 5 4 3 


2 


1 


CRA 


IRQA1 


IRQA2 ^^^^ 
CA2 Control 


DDRA 
Access 


CA 1 Control 


CRB 


IRQB1 


IRQB2 ^—-^-^ 
CB2 Control 


DDRB 
Access 


CB1 Control 








Modes 








Control of CA2 Output 




Bits 


CRA 
Bit 4 


Bit 3 Mode 


Descript 


on 



"Handshake" 
on Read 



Pulse Output 



CA2 is set high on an active transition of 
the CA1 interrupt input signal and set 
low by a microprocessor "read A data" 
operation. This allows positive control of 
data transfers from the peripheral 
device to the microprocessor. 

CA2 goes low for one cycle after a "read 
A data" operation. This pulse can be 
used to signal the peripheral device that 
data was taken. 



Manual Output 
Manual Output 



CA2 set low 
CA2 set high 

Table 3: Control codes for the 6520. This device offers 20 pins that may be pro- 
grammed (either individually or in groups) as input, output, or bidirectional lines. 



6520 controls and modes are listed in 
table 3. 

Construction Notes 

The prototype floppy-disk con- 
troller was built on a Vector 3677 
wire-wrap board (see photo 1). There 
are no special layout considerations, 
but adequate power supply bypassing 
must be observed (i.e., 0.1 fii capac- 
itors across the supply and ground 
pins of each integrated circuit). A 
16-pin DIP (dual in-line package) 
socket is used to connect the con- 
troller to a ribbon cable from the disk 
drive (use proper terminations). 

Debugging 

The read/write circuit can be de- 
bugged by using a microcomputer. 
Move the DRQ input (IC5, pin 11 in 
figure 4) from the 1771 to a conve- 
nient 6520 output. With the micro- 
computer running a diag nostic pro- 
gram, check to see that the WE pulse 
(IC3, pin 12 in figure 4) is about 
14 ^s. 



The data separator can be checked 
by using a single-pulse input signal in 
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Figure 5: Pin description of the MOS 
Technology 6520 PIA. Use of this par- 
ticular device allows easy interfacing of a 
disk controller to a 6502-based computer. 
One I/O port handles control signals; the 
other is used to transfer parallel bytes of 
data. 
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AP103 



• AP101 Apple II with Single Disk Drive $109 

• AP102 Apple II with Double Disk Drives 119 

• API 03 Apple II, 9 inch Monitor & Double Drives ... 129 

• API 04 Apple ///, two additional Drives & Silentype 139 

• API 05 12 inch monitor plus accessories 99 

• RS201 TRS-80 Model I, Expansion Unit & Drives 109 

• RS202 TRS-80 Monitor or TV set 84 

• RS204 TRS-80 Modellll 129 

• RS205 Radio Shack Color Computer 89 

• P401 Paper Tiger 440/445/460 99 

• P402 Centronics 730/737 - Line Printer ll/IV 89 

• P403 Epson MX70 or MX80 89 

• CC90 Matching Attache Case 75 

compuTercasecompanv 

5650 INDIAN, MOUND CT COLUt^ US. OHIO 43213 (614) 868-9464 



TERMINALS FROM TRANSNET 



PURCHASE PLAN -12-24 MONTH FULL OWNERSHIP PUN • 36 MONTH LEASE PLAN 

PURCHASE PER MONTH 

DESCRIPTION PRICE 12 MOS, ^^ MOS. 36 MOS. 

LA36DECwrlter II SI ,095 S105 S 58 S 40 

LA34 DECwriter IV 995 95 53 36 

LA34 DECwriter IV Forms ClrL . i,095 105 58 40 

LA120 DECwriter III KSR 2,295 220 122 83 

LA120 DECwriter III RO 2,095 200 112 75 

VT100 CRT DECscope i,595 153 85 58 

VT132 CRT DECscope 1,995 190 106 72 

TI745 Portable Terminal 1,595 153 85 58 

TI765 Bubble Memory Terminal 2,595 249 138 93 

TI783 Portable KSR, 120 CPS . 1,745 167 93 63 

TI785 Portable KSR, 120 CPS . 2,395 230 128 86 

TI787 Portable KSR, 120 CPS . 2,845 273 152 102 

TI810 RO Printer 1,895 182 102 69 

TI820 KSR Printer 2,195 211 117 80 

DT80/1 CRT Terminal 1,695 162 90 61 

DT80/5APLCRT 2,095 200 112 75 

DT80/5L API 15 " CRT 2,295 220 122 83 

ADM3A CRT Terminal 875 84 47 32 

ADM31CRT Terminal 1,450 139 78 53 

A0M42 CRT Terminal 2,195 211 117 79 

1420 CRT Terminal 945 91 51 34 

1 500 CRT Terminal 1 ,095 105 58 40 

1552 CRT Terminal 1 .295 125 70 48 

920 CRT Terminal 895 86 48 32 

950 CRT Terminal 1,075 103 57 39 

Letter Quality, 55/15 RO 2,895 278 154 104 

Letter Quality, 55/25 KSR 3,295 316 175 119 

rftllliTil:^^^ Letter Quality KSR, 55 CPS .. . 3,395 326 181 123 

L^-L'liii-^^^ Lgller Quality RO, 55 CPS ... . 2,895 278 154 104 

2621A CRT Terminal 1,495 144 80 54 

2621 P CRT Terminal 2,650 255 142 96 

730 Desk Top Printer 715 69 39 26 

737 W/P Desk Top Printer . . . . 895 86 48 32 

FULL OWNERSHIP AFTER 12 OR 24 MONTHS • 10% PURCHASE OPTION AFTER 36 MONTHS 
ACCESSORIES AND PERIPHERAL EQUIPMENT 

ACOUSTIC COUPLERS ■ MODEMS • THERMAL PAPER • RIBBONS • INTERFACE MODULES • FLOPPY DISK UNITS 

OTHER POPULAR TERMINALS. COMPUTER PERIPHERALS AND COMPUTERS AVAILABLE. 

a 



DEC 



TEXAS 
INSTRUMENTS 



DATAMEDIA 



LEAR SIEGLER 



HAZELTINE 



TELEVIDEO 



NEC SPINWRITER 



HEWLETT PACKARD 



CENTRONICS 



ransNetl 



KAl^:Si mi CORPORATION 
1945 ROUTE 22 • UNION, N.J. 07083 • (201) 688-7800 

TWX 71 0-985-5485 




I ' 



Hutchinson: 



3^*^ 



Precision Components 
for Peripheral Equipment 



»•••«.; 



• Head Suspensions • Fuser Components 
and Assemblies • Actuator Bands 

• Font Bands 

• Encoder Discs 

See us at Booth 463/464 at NCG. 



HUTCHINSON 

INDUSTRIAL 

CORPORATION 
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LET YOUR APPLE SEE THE WORLD! 



The DS-65 Digisector® is a random access video digitizer 
which converts a TV camera's output into digital infor- 
mation the Apple can process. It features 256 X 256 
resolution with up to 64 levels of grey scale. 
Scanning sequences are user programmable. 
On-board software in EPROM is provided for 
displaying digitized images on the Hi-Res 
screen. 

Use the DS-65 for: Precision Security Systems 
• Computer Portraiture • Robotics • Fast to 
Slow Scan Conversion • Moving Target Indi- 
cators • Reading UPC codes, schematics, musi 
cal scores and paper tape • 




THE 



DS-65 Price: $349.95 
QA FSII Camera Price: $299.00 

Combination Price: $599.00 



mm 

M@[SC5^ P.O. BOX 1110 DELMAR,CA92014 



NEW SOFTWARE FOR THE DS-65 IS NOW AVAILABLE 
ON DISK! 



— Portrait System SoftwareiThis program includes 
captions and a credit line, reverse printing for 
T-shirt application and the option to save por- 
traits on disk. 

— Picture Scanner: Provides a variety of differ- 
ent dithering algorythms for compressing the 
digitized image into the Hi-Res screen. 

Write or call for more information! 



GIVE YOUR APPLE THE GIFT OF SIGHT! 

Master Charge / Visa Accepted 



714-942-2400 



lieu of the 4.0 MHz crystal oscillator 
signal. The output of IC9 should 
count through the full range of 
through 15, starting at 4, while IC8 
should count from 4 through 8. 

The INTRQ and DRQ signals were 
connected to PB6 and PB7 of the 6520 
because powerful testing instructions 
are available for these pins. If prob- 
lems occur in this area, these instruc- 
tions will come in handy. 

Testimonials 

This system has been built by 
several people and has been proven to 
work with minimal debugging, using 
wire-wrap, Slit-N-Wrap, and Super 
Strip techniques. The circuits are not 
the simplest possible; we have inter- 
faced a 5-inch disk drive to the KIM 



and AIM systems using only three in- 
tegrated circuits. The newer versions 
of the 1771, which allow the con- 
troller to be connected directly to 
data and address buses, do not need a 
6520; but there is a case for isolating 
the microcomputer from the disk con- 



troller through a 6520. Whatever 
route you choose, this basic design 
will provide reliable, trouble-free 
operation. 

In Part 2, next month, we will look 
at the software needed to use this con- 
troller. ■ 
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& Accounting 
G 



WILL SET UP YOUR ACCOUNTING RECORDS 
READY FOR POSTING ON YOUR MICROCOMPUTER 

Complete system-general ledger, payroll, etc-intergrated, but suggest we start with general ledger 

Features: Menu-driven, all reports are 8V2"xH"3 you pick account numbering system, one posting method provides that 

negative numbers are the credit side of the entry, a description field is associated with each side of an entry in update listings, 

budgeting 
Cost for General ledger is $800, including initial set up of your accounts, software and manual, phone consultation and 

examining your files through a modem where you have that capability. Training at your site available at additional cost. 

You must be or become familiar with Osborne manual, send us a good deal of information, have CP/M* and CBASIC2, and 
have at least 48K and one 8" double density disk drive. 

* CP/M is a trademark of Digital Research 

AN ACCOUNTING SYSTEM BUILT BY ACCOUNTANTS THAT 
OTHER ACCOUNTANTS WILL LIKE 

610 Park Boulevard • Austin, Texas 78751 • (512) 458-5760 



376 May 1981 © BYTE Publications Inc 



Circle 223 on inquiry card. 
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ENERGY SOFTWARE 

for engineers, designers, builders, etc. 

PASSIVE SOLAR DESIGN: direct gain, sunspaces, trombe & water walls 

PASODE 1: Los Alamos SSF correlation model 

with economics computerized $295 

EXFINO/LPMTZ: Hourly simulation models for assessing 
building energy load dynamics and 
economics of passive design $395/695 

OVERHANG: A 2dimensional overhang shading 

design program $195 

CONSERVATION DESIGN: assess energy from a component or system level 

BILL: Correlation of a buifdings energy bills and 

weatherfor conservation assessment . . . $295 

INSULATE: Building surface insulation optimization 

and economics package $196 



Programs available: TRS-80, APPLE II. CPM (CBASIC2, MICROSOFT). 
NORTHSTAR, ALPHA MICRO. 



rders: Prepaid/C.O.D. — 20% discount on 2 or more packages 

LONDE • PARKER • MICHELS 



7438 FORSYTH, SUITE 202 
ST. LOUIS. MO. 631D5 
(314) 725-5501 



The Art of Electronics 

Paul Horowitz and Winf ield Hill 

"Although this book is for the beginner, it is thor- 
ough and abounds in information useful to read- 
ers who want to build electronic instruments and 
not just read about them. In their circuit examples, 
the authors almost always point out the specific 
devices they are using and why this device was 
chosen. This approach is much more useful than 
thattaken by most texts . . . Along with an excellent 
presentation of the standard subjects . . . , the book 
contains very practical chapters on the design of 
power supply (including switching supplies), low- 
noise techniques, interfacing between analog and 
digital circuits, high-speed techniques, and elec- 
tronic construction techniques ... it does better 
than other general electronics texts on the micro- 
processor . . . The Art of Electronics is what we 
have been looking for." — Physics Today $24.95 




at your bookstore or 

Cambridge University Press 

32 East 57th Street, New York, N. Y, 10022 
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Technical Forum 



Favorite 
Benchmarks and 
Other Programs 

In the July 1980 BYTE, Carl Helmers wrote a Technical 
Forum entitled "Some More on Performance Evaluation" 
(page 216), in which he requested readers to send in 
benchmark routines that are "appropriate to the typical 
language and operating-system environment of the con- 
temporary small computer." The following submission 
from David I Wilcox, of Mansfield, Pennsylvania, is one 
of the most noteworthy. 

While in college, I was shown a simple way to calculate 
the number of decimal digits a computer retains in its in- 
ternal representation of floating-point numbers. If: 

A = 1./3. 
then, by computing: 

abs(logio(abs(l. - {A + A +A)))) 




HOW TO START A 
COMPUTER BUSINESS 



"Computer Business Opportunities 1981" 
annual report covers the bestmoneymaking 
ventures - consulting, software packages, 
dealerships, systems houses, services, 
repping, maintenance, vertical markets and 
m uch more - plus 20 steps on how to start, where to be in the 
80's, the small business market, common entrepreneur's 
mistakes, financing, marketing, competing with biggies, 
directory of services and self-help sources, going part-time 
to full-time. Nowhere under one cover is a better industry 
perspective for self-employment planning. Contents from 
key back-articles of "Computer Opportunies," the entre- 
preneur's newsletter since 1978, "Low Capital Computer 
Business Guide" (10,000 copies sold), and continuous 
research from our field seminars. Over 200 pages ring- 
bound, $65.00, check. Visa, Mastercharge, or written com- 
pany P.O. 30 day refund guarantee. 

DATASEARCH INCORPORATED 

4954 William Arnold Road / Dept. E 

Memphis, Tennessee 38117 

For faster service on credit card orders, phone 901/761-9090 



the number of digits of accuracy is obtained. 

The choice of 1./3. is deliberate because it is an in- 
finitely repeating rational number in the binary-number 
system. Therefore, a difference between 1. and the sum 
A + A+i4 must exist in any attempt to represent 1./3. 
with a finite number of bits. 

If the machine does not have the common logarithm 
function available, then compute: 

l./(abs(l.-(A+A+A))) 

The number of digits of accuracy is approximately the 
exponent of the result expressed in scientific notation. 
Better yet, use a calculator or math tables to find the 
common logarithm of the result. 

The number of digits of accuracy available generally 
depends on both the machine and the language. This 
method offers a quick, in-the-store check of the actual 
number of digits used by a given system to represent 
floating-point numbers. 

However, other letters we received bearing the 
"Favorite Benchmarks" title contained still more pro- 
grams written in Pascal or BASIC that shaved minutes or 
seconds from the prime-number- generating program used 
as a benchmark in Carl Helmers's article. Although we 
appreciate the attempt at participation represented by 
these letters, they missed the point expressed by Carl 
Helmers in that article: "...the goal of the exercise was 
not to code the most efficient algorithm. It was, rather, to 
code an algorithm that takes a measurable amount of 
time while performing a certain group of calculations. " 
The same algorithm (preferably embedded in a common 
computer language) can then be run on several computers 
and the times compared as performance indices of the 
respective language /machine combinations. 

For example, the benchmark given by David Wilcox, 
above, results in a number (calculated in this case, not 
timed with a stopwatch) that can be used to compare, 
say, an Atari 400 with a Commodore PET; the com- 
parison being made is one of digits of accuracy. 

One prime-number-generating benchmark sent to us 
gave two times, one for execution of the program using a 
video terminal and another using a printer. In my opin- 
ion, such a benchmark confuses the issue under con- 
sideration (computer speed in generating a given set of 
prime numbers). Unless a benchmark is trying to measure 
the efficiency of a given computer in displaying numbers, 
the interval being timed should end as soon as the first 
display is printed. This assumes, as was done in the 
prime-number benchmark, that all results are stored and 
the printing is done after the computation being 
measured has finished. In fact, I sometimes bracket the 
part of the program being measured with print statements 
that say BEGIN TIMING and END TIMING. This allows 
me to isolate the function being evaluated.... QV^m 
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Main/Frames .. $2CX> 



Main/Frames ». $2CX> 



Circle 357 on inquiry card. 



•14 Basic Models Available 

• Assembled & Tested 

• Power Supply: 
8v@15A, ± 16v@3A 

• 15 Slot Motherboard 
(connectors optlonol) i 

• Card cage & guides * 

• Fan, line cord, tuse. power 
& reset switches, EMI filter 

• 8v@30A. ± 16v@10A 
option on some models 



!«"• Rack 

'' mounted 

Main/Frame 



8" Floppy Main/Fram_ 

(includes power for 

.drives and main/frames) 



Write or call for our 
brochure which Includes our 

application note: 
'Building Cheap Computers' 

INTEGRAND 

8474 Ave. 296 • Visalia. CA 93277 • (209) 733-9288 
We accept BankAmericard/Vlsa and MasterCharge 



IEEE-488 TO TRS-80* INTERFACE 

Everything needed to add powerful BASIC GPIB-488 
controller capability to TRS-80 Model 1 or 3, Level 2 or 
DOS with a minimum of 16K. 



MODEL 488-80B 
For Model 1 Operation 



^^^^mmm 





MODEL 488-80C 
For Model 3 Operation 



Price of Model 488-80B or 488-80C $245. 

+ shipping, insurance & lax 

Optional Relocatable Machine Level GPIB Driver 
for Assembler Level Programming-$35.00 

WHEN ORDERING SPECIFY DISK OR TAPE 

SCIENTIFIC ENGINEERING LABORATORIES 

11 Neil Drive • Old Bethpage, NY 11804 
Telephone: (516) 694-3205 

'Trademark of Tandy Corp. 

There is no affiliation between Scientific Engineering Laboratories and 

Tandy Corp. or Radio Shack. 
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HARD DISK MULTIPLEXOR WITH 10 MEG HARD DISK 

F0RTHETRS-8G*Modll 
NOW YOU CAN HAVE THAT LARGE COMMON DATA BASE!! 

• Allows up to 4 Mod M's to connect to a single controller — up to 4 hard disk 
drives per controller. Users may access the same file simultaneously (first-come 
first-served). 

• Uses Cameo controller and standard 10-megabyte cartridge (hard) disk drives 
along with RACET Hard/Soft Disk System (HSD) software. 

• Access times 3 to 8 times faster than floppy. Mixed floppy/hard disk operation 
supported 

• Compatible with your existing TRSDOS programs' All BASIC statements 
are identical. 

• A single file may be as large as one disk. Alternate mode allows 24-million 
byte record range. Directory expandable to handle thousands of files. 

• Includes special utilities — backup and copies, HPURGE for multiple deletions, 
HDCS directory catalog system, and Hard Disk Superzap. FORMAT utility 
includes options for specifying sectors/gran, platters/drive, logical disk 
size, etc. 

HARD DISK DRIVES CONTROLLER $5995 RACET HSD Software $400 

Call for multiuser pricing. Dealers call for OEM pricing. 

INFINITE BASIC (Mod I & III Tape or Disk) Mod I $50.00, Mod III $60.00 

Extends Level ii BASIC with complete MATRIX functions and 50 more string 
functions. Includes RACET machine language sorts! Sort 1000 elements in 9 
seconds!! Select only functions you want to optimize memory usage. 

INFINITE BUSINESS (Requires Infinite BASIC) Mod I & III $30.00 

Complete printer pagination controls — auto headers, footers, page numbers. 
Packed decimal arithmetic — 127 digit accuracy +, -, *, /. Binary search 
of sorted and unsorted arrays. Hash codes. 

BASIC CROSS REFERENCE UTILITY (Mod II 64K) $50.00 

SEEK and FIND functions for Variables, Line Numbers, Strings. Keywords. 'All' 
options available for line numbers and variables. Load from BASIC — Call with 
'CTRL'R OutDut to screen or printer! 

DSM Mod I $75.00, Mod II $150.00, Mod III $90.00 

Disk Sort/Merge for RANDOM files. All machine language stand-alone package for 
sorting speed. Establish sort specification in simple BASIC command File. Execute 
from DOS. Only operator action to sort is to change diskettes when requested! 
Handles multiple diskette files! Super fast sort times — improved disk I/O times 
make this the fastest Disk Sort/Merge available on your TRS. 

(Mod I Min 32K 2-drive system. Mod II 64K 1-drive. Mod III 32K 1-drive) 

_ RACET SORTS— RACET UTILITIES- RACET computes — RACET SORTS — RACET UTI 



• •NEW** DISCAT(32K 1-drive Min) Mod I, III $50.00 

This comprehensive Diskette Cataloguing/Indexing utility allows the user to keep 
track of thousands of programs in a categorized library. Machine language program 
works with all TRSDOS and NEWDOS versions. Files include program names and 
extensions, program length, diskette numbers, front and back, and diskette free space. 

**NEW** 

KFS-80 (1-drive 32K Min- Mod II 64K) Mod 1. Ill $100.00; Mod II $175.00 

The keyed file system provides keyed and sequential access to multiple files. Provides 
the programmer with a powerful disk handling facility for development of data base 
applications, Binary tree index system provides rapid access to file records. 

**NEW** 

MAILLIST (1-drive 32K Min - Mod II 64K) Mod I, ill $75.00; Mod II $150.00 

This ISAM-based maillist minimizes disk access times. Four keys — no separate 
sorting. Supports 9-digit zip code and 3-dlgit state code. Up to 30 attributes. Mask 
and query selection. Record access times under 4 seconds!! 

**NEW** LPSP00L(32K 1-drive Min) Mod I $75.00 

LPSPOOL — Add multi-tasking to permit concurrent printing while running your 
application program. The, spooler and despooler obtain print jobs from queues 
maintained by the system as print files are generated. LPSPOOL supports both 
parallel and serial printers. 

UTILITY PACKAGE (Mod II 64K) $150.00 

Important enhancements to the Mod II. The file recovery capabilities alone will pay 
for the package in even one application! Fully documented in 124 page manual! 
XHIT, XGAT, XCOPY and SUPERZAP are used to reconstruct or recover date from 
baddiskettes! XCOPY provides multi-file copies, 'Wild-card' mask select, absolute 
sector mode and other features. SUPERZAP allows examine/change any sector on 
diskette include track-O, and absolute disk backup/copy with I/O recovery. DCS 
builds consolidated directories from multiple diskettes into a single display or 
listing sorted by disk name or file name plus more. Change Disk ID with" DISKID. 
XCREATE preallocates files and sets 'LOF' to end to speed disk accesses. DEBUGII 
adds single step, trace, subroutine calling, program looping, dynamic disassembly 
and more!! 

DEVELOPMENT PACKAGE (Mod II 64K) $125.00 

Includes RACET machine language SUPERZAP, Apparat Disassembler, and Model 
II interface to the M'ciosoft 'Editor Assembler Plus' software package including 
uploading services and patches for Disk I/O. toArcr ^ 

UHECK, VISA. M/C, C.O.D., PURCHASE ORDER E" RACET COMPUTES "^ 

TELEPHONE ORDERS ACCEPTED f714i 637-5016 ^330 N. QlaSSel. SuitG 'M' 

*TRS-30 ISA REGISTERED TRADEMARK nrannn PA QQKRi; 

OF TANDY CORPORATION "^^^S^' ^'^ ^^^^^ 

LITIES— RACET computes — RACET SORTS — RACET UTILITIES — RACET computes — 
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The Epson 
MX-80 

$499 



At Microhouse, 

we treat our customers 

like femily. . ." 



Software 

D WORDSTAR The premier word pro- 
cessing software from MicroPro 
$495.00 $322/$40 

D MAILMERGE option for Wordstar 2,X 
$150.00 $110/$25 

D WORDMASTER by MicroPro. 

$150.00 $119/$25 

D SUPERSORT I by MicroPro. Can be 
used as a stand-alone program or can 
be linked to programs with a Microsoft 
format $250.00 $189/$25 

D SUPERSORT II A sland-alone-only ver- 
sion of above. . . . $200.00 $165/$25 

D DATASTAR by MicroPro. 

$350.00 $269/$35 

n dBASE II, the assembly-language re- 
lational Database Management System 
foe CP/M*' No need for host language. 
Handles up to 65.000 records (up to 
32 fields of IK each). English-like com- 
mands. Report generator with user-de- 
finable full-screen operation Will read 
existing ASCII files $700 $628/$20 

n SPELLGUARD checks 20 pages of 
copy for spelling mistakes and typos in 
less than a minute Can be used with 
many CP/M*" word processors (inclu- 
ding WordStar). Lets operator review 
words it judges as potential enters Oper- 
ator may then change the suspect word 
or add it to SPELLGUARDs 20,000 
word dictionary (dictionary size limited 
only by disk space) . $295 $230/$20 

D BASIC 80 by Micro. Version 5.2 and 
4,51 included. ..$350.00 $299/$30 

n BASIC COMPILER by Microsoft, lan- 
guage compatible with MBASIC. In- 
cludes MACRO 80 assembler 
$395.00 $330/530 

r muSIMP/muMATH by Microsoft 
muSIMP is a fast, efficient interpreter 
foe sophisticated mathematical functions 
of up to 6 11 digits. muMATH is a pack- 
age of programs written in muSIMP. 
Requires 40K. . . . $250.00 $225/$25 



^ TCS/Atlania INTERACTIVE AC- 
COUNTING SYSTEM for small busin- 
esses. New release. Each package 
can be used alone or post automatic- 
ally to the General Ledger Available 
in compiled version (no support tan- 
quage needed) or in source (MBASIC 
required). Needs 48K RAM. 132-col. 
printer. 24x80 CRT and CP'M" 

COMPARE AT UP TO $530/pkg. 

GENERAL LEDGER $75/$25 

ACCOUNTS RECEIVABLE ... $75/$25 

ACCOUNTS PAYABLE $75/$25 

PAYROLL $75/$25 

ALL FOUR $259/$90 

SAMPLE PRINTOUT BOOK of ALL 
FOUR 515 

COMPILED VERSIONS-(run 3-10 times 
faster than interpretive version) 
Each package $79/$25 
All four $269/$90 



We will attempt to meet or beat 
any advertised pricel 



n STRUCTURED SYSTEMS ACCOUN- 
TING SYSTEM (Requires CBASIC2. 
2 disk drives. 24x80 CRT, 132-column 
width printer) . . LIST: $1250.00 each 

GENERAL LEDGER $699/$40 

ACCOUNTS RECEIVABLE . . $699/$40 

ACCOUNTS PAYABLE $699/$40 

PAYROLL $699/$40 

INVENTORY . $337/$40 

D EDIT 80 by Microsoft. 

S/20.00$82/$20 

D TEXTWRITER III by Organic Software. 

$125.00 $110/$20 

LETTERIGHT by Structured Systems. 

$200.00 $135/$20 

n DATEBOOK by Organic Software 
$295.00 $258/$25 



Software Manual 
List & Manual/Only 

n COBOL 80 Compiler by Microsoft. 
$750.00 $640/$30 

n MSORT by Microsoft $138/$15 

D COBOL 80 w/MSORT. Saving by 
buying both at the same time. $759/$40 

D Whitesmith's "C" COMPILER. Con- 
forms to full UNIX® version 7 C lan- 
guage $630.00 CALL/$30 

n STACKWORKS FORTH. For Z80 or 
8080 CPU (specify). Supplied in source. 
Assembler included. $ 1 75.00S1 25/$30 

r FORTRAN 80 by Microsoft. 

$500.00 $390/$30 

n MACRO 80 by Microsoft. Assembler 
for 8080 and Z80$200.00 $140/$20 

D PASCAUM compiler by SORCIM. Full 
Wiflh implementation. Produces P-code, 
$175.00 $139/$20 

n PASCAUZ compiler by ITHACA INTER- 
SYSTEMS. Produces Z80 native as- 
sembly code $395.00 $359/$30 

Apple 

n VISICALC— The electronic worksheet 
Performs all arithmetic functions, net 
present value, and transcendental func- 
tions and instantly displays results 
where you want them 
$150 00 $107.00 

n CCA DATA MANAGEMENT SYSTEM 
Stores and retrieves information in a 
way which lends itself to "row and col- 
umn" storage, retrieval and analysis 
Includes $1 30 page manual, 

$99.50 $74.00 
DESKTOP PLAN-Apple Disk 
$99.50 $74.00 

n GAMES— for Applesoft Disk Gammon 
Gambler. Checker King, Microchess or 
Bridge Partner $24 94 ea $19.20 ea. 

n VITAFACTS— A package of six pro- 
grams designed to present straightfor- 
ward up-to-date medical facts in a way 
that is (un and effective Approved by 
the Canadian College of Family Physi- 
cians Growing Up (Adolescence), 
Talking About Sex. Drinking & Druqs, 
Birth Control. Your Blood Pressure. 
Heart Attack $119.70 $89.95 



CP.'M is a registered trademark of Digital 

Research 

UNIX is a registered trademark of Bell l.-abs 

APPLE is a registered trademark of 

Apple Computers 

CALL OR WRITE FOR FREE CATALOG 



PRICES AND SPECIFICATIONS SUBJECT 
TO CHANGE WITHOUT NOTICE 



Book Reviews 



Travels in 
Computerland, or 
Incompatibilities & 
Interfaces 

by Ben Ross Schneider Jr 
Reading MA: 
Addison-Wesley 
Publishing Company 

1974, Softcover, $6.50 

Reviewed by 
Jonathan Jacky 
6551 5th Ave NE 
Seattle W A 981 15 

How many seemingly im- 
practical projects have been 
attempted only because 
someone thought, "That 
should be a trivial exercise for 
a computer"? So it seemed to 
theater historian Ben Ross 
Schneider Jr, when he pro- 
posed organizing a data base 
from The London Stage, an 
eleven-volume, 8000-page 
calendar of eighteenth- 
century theater perfor- 
mances. As Schneider envi- 
sioned, "It would be like hav- 
ing an index to every kind of 
thing in the book, only the 
computer would even turn 
the pages and take notes for 
you." 

As he became involved in 
the project, Schneider soon 
realized that what is con- 
ceivable for the computer is 
sometimes not easily ac- 
complished. He learned that 
the system which saves the 
scholar months of repetitive 
clerical work may well re- 
quire several times that much 
effort to get running. 
Schneider recounts his ex- 
perience in Travels in Com- 
puterland, an entertaining 
book that gives a true-to-Iife 
case study illustrating infor- 
mation-retrieval techniques. 
It is the best account of an 
ambitious computing project 
I have read. 

Schneider describes the 
problems of creating a com- 
puter-accessible data base 
from source text intended for 
human readers. He intended 
his data bank to produce, for 
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example, listings of every role 
an actor played during his 
career. That meant sorting all 
the entries in The London 
Stage by actor — but The Lon- 
don Stage was not arranged 
by actor; it consisted of 
theater programs arranged 
chronologically. Each pro- 
gram included many items: 
titles, roles, actors... To 
enable the computer to iden- 
tify each item, they must be 
clearly delimited and follow 
each other in undeviating 
order. 

Schneider believed that the 
syntax and typography of 
The London Stage satisfied 
these conditions, but pro- 
grammer Will Daland recog- 
nized otherwise: "Too much 
variation," he explained. "A 
computer can't tolerate as 
much ambiguity as a 
human... The human being 
uses an immense store of ex- 
perience to resolve am- 
biguities." 

So they faced the mam- 
moth task of recopying the 
entire text to better reveal its 
contents to the machine. 

"The structure of The Lon- 
don Stage, which we had to 
describe before we could 
analyze it by machine, con- 
tinually evaded us. To 
retrieve what was in it we had 
to know what kinds of things 
were in it and how this infor- 
mation was arranged. It was 
like nature itself. We always 
thought we knew more about 
it than we actually did." 

Eventually they found the 
precise form in which the text 
would be presented to the 
computer, but only after 
Schneider learned to view his 
specialty from a new perspec- 
tive. At one point he was 
startled when Daland, in try- 
ing to allow for all con- 
ceivable possibilities, sug- 
gested a plausible variation in 
eighteenth-century casting 
practices that had never oc- 
curred to Schneider. He 
recalls: "This episode is an ex- 
ample of how computer 
methods, by imposing logic, 
increase one's comprehension 
of one's subject. And that is 



Microhouse ^ ^^ 

htrqductory adds viewpolm 

special: Video Terminal 



Features a detachable Tektronics-made key- 
board with keypad. Function keys. 
Reverse video, half-intensity, underlining by 
fields. Printer port. ADDS quality construction. 



$649 



. . . why not join the 
Microhouse family?" 



Hardware 



EPSON MX80 DOT MATRIC PRINTER 

with its ingenious removable printhead. 
bidirectional and logic-seeking, adjust- 
able tractor, fine print quality and stan- 
dard features make this a real bargain 
Parallel inter-face. . . $645.00 $499.00 

D SERIAL or IEEE 488 INTERFACE for 

theMXSO S55.00 $43.70 

APPLE INTERFACE CARD for the 

MX80 (when ordered with the fvlXSO) 
$85.00 $68.75 

TRS-80 EXPANSION CABLE. 

{for MX 80) $35.00 $30.60 

APPLE CABLE $25.00 $21.90 

(for MX 80) 

D EPSON MX70, plain-Jane version of 
the MX80. Monodirectional, 80 cps. 
Graftrax II Graphics included. Adjust- 
able tractor. Parallel version only. 
$450 $378.00 

DIABLO 630 RO PRINTER uses plas- 
tic and metal print wheels Fewer 
working parts mean less down time 
Speed: 40 cps bidirectional, logic- 
seeking $2185.00 $1999.00 

7 IDS PAPER TIGER 560, the 1 5" tiger. 
1 50 cps, bidirectional, logic-seeking. 
9-wire staggered printhead. Fixed & 
proportional text, automatic text justifi- 
cation. Up to 220 col. Parallel & serial 
interfaces $ 7695 $1464 

n IDS PAPER TIGER 460. 

$1295.00 $1072.00 

D C. ITOH STARWRITER I letter quality 
printer. Uses Diablo printwheel and rib- 
bons. 25 cps. Bidirectional logic- 
seeking. Setf-test. Friction feed. Parallel 
interface $7595 $1431 

C. ITOH STARWRITER ll-letter quality 
printer, similar to Starwriter I, but 45 
cps. Parallel Version, 

$2195.00 $1873.00 

D STARWRITER I Serial version 

$1960 $1502 



ANADEX 9500 or 9501. 

$1437.00 $1380.00 

ANADEX DP8000 $995.00 $776.00 

CENTRONICS 704-1. 

$2280.00 $1638.00 

D CENTRONICS 737-1. 

$995.00 $770.50 

D TELEVIDEO 950C, the newest, and 
smartest Televideo. All features of the 
920C plus detachable keyboard, 
smooth scrolling, split screen, graphics 
characters, 25th status line, 19.2 kilo- 
baud max speed, buffered aux. port. 
$n95 $995 



We at Microhouse would like to 
thank you worldwide for your 
tremendous response to our 
wide range of discounted hard- 
ware and software. To serve 
you better, call or write us any- 
time for your hardware and soft- 
ware needs. If you don't see it, 
ask! 



n BIG DISCOUNTS ON DYNABYTE, 
CROMEMCO. NORTHSTAR AND IMS 
SYSTEMS. Call or write for prices! 

AUTO-CAT MODEM-by Novation, the 
newest and most sophisticated modem 
in the CAT series Three transmit 
receive modes automatic answer, 
manual answer, manual originate Full 
or half-duplex 0-300 baud Local and 
remote-loopback test modes Connects 
directly to a phone jack 
$249.00 $212.75 



D-CAT MODEM 
CAT MODEM 



$199.00 $156.00 
$18900 $146,00 



'jsr Price 

ALPHACOM SPRINTER 40-the low- 
cost 40-column printer for Apple and 
Atari. Variable speeds up to 240 lines 
per minute' Includes graphics capability 
and four rolls of paper. 

FOR APPLE $433.00 $333.00 

FOR ATARI . $372.00 $286.00 

MPI 88G— The low-cost printer with 
both adjustable tractor and friction feed 
Dot addressable graphics for plotting, 
printing screen graphics, and drawing 
illustrations 1 00 cps bidirectional, logic- 
seeking. RS232 and parallel interfaces 
standard S 799. 00 $688.85 

LINK 80— CP/M' communications pro- 
gram allows transfer of files between 
systems which both have LINK 80 ulil- 
izing a high-level protocol for error 
checking Will also transfer files to and 
from other computers (micro to main- 
frame) not equipped with LINK 80 Will 
also let your micro act as a "dumb" ter- 
minal 5100.00 S65.00 

Diskettes 

MAXELL 8" SINGLE-sided Double 
Density Diskettes (Box 10} 
$57.50 $43.75 

MAXELL 8" DOUBLE-sided Double 

Density Diskettes (Box 10) 
$S7.50 $66.25 

MAXELL 5V4" SINGLE-sided Double 
Density (Box 10) S55.50 $37.50 

MAXELL 5Vj" DOUBLE-sided Double 
Density (Box 10) .. $82.50 $62.50 

I WABASH 8" SINGLE-sided, single- 
density (Box 1 0) $29. 5 1 $27.24 

n WABASH 8" DOUBLE-sided, double- 
density (Box 10) $49.79 $45.96 

SCOTCH HEAD CLEANING DIS- 
KETTES includes two diskettes and 
bottle of cleaning solution For single 
or double sided drivesS30.00 S20.70 



v/s«r 



Microhouse 



rMastvrCardj 



PO BOX 498B 
BETHLEHEM, PA 18016 
(215) 868-8219 
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ATTENTION DEALERS 

SUPERBRAIN & 
COMPUSTAR 

We're the Nation's largest distributor 
of Intertec products to dealers. We 
offer tiardwore and software sup- 
port and our own version of 
program, caiied Compex. We sell 

Superbrains world-wide and Compustars in our region. 

Our prices are the best! 




Intertec's CARE 



PRODUCTS 



•SUPERBRAIN 

64K.QD Models 



•COMPUSTAR 

Models 10, 15, 20, 30, 40 



•HARD DISCS 

10,32&96mb 



•INTERTUBE III •EMULATOR 

Plus a full line of printers and peripheral equipment, including MPI, 
NEC, QUME, C.ltoh, Anodex, Tl, Vlsto and others. 



SERVICE 



Rapid turnaround on parts and module replacement, and repair In our 
trained service department. 



OE 



We tiave ttie best prices on Intertec products to ttie OEM market, and 
we make available ttie same fast service on parts, modules and war- 
ranty repairs. 

SOFTWARE 

We're more ttian order-takers. Our software specialists stand ready to 
give our dealer network ttie support you want and need to make you 
successful. Our Superbrain software is the best and you'll like our 
prices. 

C M 

BASIC BASIC 

Accounts Receivable X X 

Accounts Payable X X 

General Ledger X X 

Payroll X X 

Restaurant Payroll X 

Job Costing X X 

Mailing List (NAD) X X 

Restaurant Menu Costing 

and Inventory X 

Client Billing X 

Inventory X X 



LANGUAGES 

Basic 

M Basic 

Pascal (UCSD) 

Fortran 

Cobol 

UTILITY PROGRAMS 

Pearl, Q Sort and Link 80 

WORD PROCESSING 

Magic Wand, Word Pro, 
Word Star, Data Star 



PEACHTREE SOFTWARE 
- BUY ONE PROGRAM 
OR ANY 
FOR ORDERING CALL 

TOLL FREE 1-800-426-2963 

PHONE (206)453-9777 TELEX: 152 556 TAG 



I Y M A Division of Computer Marketing Corporation 

gNTHMATIONU 

11058 Main, Suite 125. Bellevue, WA 98004 



why Will, who never studied 
it for an hour, could teach me 
something about theater 
history." 

The book vividly conveys 
the day-to-day feel of the 
project. The reader shares 
Schneider's dismay when, as 
deadlines approach and 
seemingly banal practical 
problems threaten to scuttle 
the project, the drama 
scholar must become a reluc- 
tant expert in the countless 
technical aspects of comput- 
ing. 

Because this work was 
done in the premicroproces- 
sor era (about ten years ago), 
some of the problems seem 
very dated; inestimable dif- 
ficulty resulted when ter- 
minals capable of producing 
lower-case characters proved 
to be unavailable. Other 
problems are perennially 
familiar; Schneider ruefully 
recalls the time invested in 
"persuading data-processing 
firms to meet declared stan- 
dards, and explaining to sales 
representatives what their 
products were." In a final, 
ironic twist, humanist 
Schneider realizes that his 
achievement is poorly ac- 
cepted and little understood 
by fellow scholars because he 
neglected to communicate ef- 
fectively with them. 

This book should be re- 
quired reading for anyone 
planning to apply a computer 
to an intricate real-world ac- 
tivity, be it business or 
research. The nature of 
Schneider's project, his un- 
usual perspective and lively 
writing, and particularly his 
vivid characterizations and 
keen appreciation of the way 
personalities shape projects, 
recommend the book to those 
on the fringes of the com- 
puting world. Travels in 
Computerland, or Incompati- 
bilities & Interfaces is 
especially relevant to those 
technologically innocent peo- 
ple who think that computers 
are for doing math, and 
wonder how anyone could 
think a machine can help him 
appreciate a work of art. ■ 
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MAIL ORDER DISCOUNTS 
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gcipplG computer 

Sales and Service 



APPLE II PLUS 48K 



$1,175 



APPLE III CALL FOR PRICES 

ACCESSORIES 




DISK II DRIVE & CONTROLLER (DOS 3.3) 525 

DISK II DRIVE ONLY 455 

INTEGER BASIC FIRMWARE CARD 149 

APPLESOFT II FIRMWARE CARD 149 

M&RSUP-R-MODRF MODULATOR 30 

CENTRONICS PRINTER INTERFACE CARD . . 179 

HIGHSPEEDSERIALINTERFACECARD 145 

SSM AIOSERIAUPARALLEL I/O CARD 185 

LANGUAGE SYSTEM W/PASCAL 420 

DAN PAYMAR LOWER CASE ADAPTER 45 



MICROSOFT Z-SOSOFTCARD SYSTEM 290 

MICROSOFT 16K RAM CARD 169 

VIDEX 80 COLUMN BOARD & SWITCH 330 

HAYES MICROMODEM II 315 

LEEDEX 12" B&WMONITOR 149 

SANYO 12" GREEN MONITOR 265 

SILENTYPE PRINTER W/INT. CARD 535 

EPSON MX-80 PRINTER 620 

MPI 88G PRINTER 695 

QUME SPRINT 5/45 PRINTER 2.550 



SOFTWARE 



APPLE DOSTOOLKIT 65 

APPLE PLOT 60 

TAX PLANNER 99 

APPLE PILOT 125 

VISICALC 119 

DESKTOP PLAN 79 

CCA DATA MANAGEMENT 85 



APPLE FORTRAN 159 

APPLEWRITER 65 

DOW JONES PORTFOLIO EVALUATOR 45 

DOW JONES NEWS & QUOTES REPORTER .. 85 

THECONTROLLER BUSINESS SYSTEM 515 

SUPER INVADER (DISK) 23 

BASF 5V4 - DISKETTE (10) 30 



TO ORDER: Please send cashier's check, money order or personal check (allow 10 
business days to clear). VISA and Master Card credit card service add 2%. 
American Express credit card service add 5%. Shipping, handling and insurance 
in U.S. add 3% (minimum $3). California residents add 6% sales tax. Foreign 
orders add 10% for shipping. Equipment is subject to price change and availability. 
All equipment carries factory warranty. TELEX: 697120 DATAMAX-SDG 

computer age. inc. 

Authorized Apple Dealer & Service Center 
4688 CONVOY ST., SUITE 105, SAN DIEGO, CA 92111 (714) 565-4062 



Getting the best prices 

just became as easy 

as1-2-3. 



1 

2 
3 



Visicalc'^^ For anyone who works with 
numbers. The most useful, versatile program 
yet designed for personal and business 
computing. Ustsiso. 899% 

Microsoft Z-80' SoftCard''' Expands the 
capabilities of Apple II ^ allows you to use any 
Z-80 program and provides Microsoft BASIC. 

List 8349. S275. 
Epson MX 80^'' Thetopof the line 80-column 
printer that does what even the most expensive 
printers can't do. Unique disposable print 
head. List 8645. 8499. 



There's no such thing as a 'second' in this industry. So why pay inflated 
prices'? Our huge volume low overhead means youcan getwhatyouvewaited 
for ^0 IV. Similar values on a wide variety o^ computer-related items. Send 
check. MC or Visa . Shipping & tiandltng: Visicalc or Z-80. add S5 Epson sent 
COD PRICES EFFECTIVE THIS MONTH ONLY WRITE FOR CATALOG 



COMPUTER COMPANY 
OF AMERICA 

P.O. Box 9488, 7635 Fulton Avenue 
North Hollywood, CA 91606 • (213) 999 6350 

*S99 unit IS (or Apple II Similar low prices (or unls to use wilfi otfier computers 



i GET YOUR DISKETTE HEADS -'COMPUTER ROOM CLEAN' FOR 



30%OFF 




Suggested lisl price $30,00 



Right now, we're offering you a special deal: Big savings 
on the cost of the unique 3M Brand Diskette Head 
Cleaning Kit. To get the deal, just buy one box of 10 
Scotch® Brand Diskettes at our regular price. So you get 
reliable media plus the kit that keeps your diskette drive 

working right. (Not yet available for Burroughs Mim-Dlsk II. Vydecor 96 TPI Drives) 

MINIS Or MAXIS 
Same Price: 
10 For ^34.50 



C:h«rks, .M.O.,MCaiul VImi 

FREE CATALOG 

P. 0. Box 327 
Center Valley. Pa. 18034 Disks, Etc. 
Phone (2151 439-1717 ^ 



I Authorized Distributor 

I Information Processing Products 
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Ask BYTE 



Conducted by Steve Ciarcia 



Here's LED In 
Your Display 

Dear Steve, 

I enjoyed your article 
"Self-Refreshing LED Graph- 
ics Display" (October 1979 
BYTE, page 58), and think I 
can use such an output dis- 
play. My present system is a 
KIM-1 computer with an 
8 K-byte memory board. I 
use the KIM-l's keypad and 
LED display for input and 
output, but I'm having dif- 
ficulty expanding the display 
board. 

Your design is an 8 by 16 
display, but I would like to 
expand that to 8 by 64; then I 
could have a small amount of 
alphanumerics and graphics. 

Near the end of your arti- 
cle, you mentioned that to 



expand on your design, sim- 
ply add more memory and 
column decoders. Please be 
more specific. Would I have 
to use six address lines, and 
spread this out over four 
74154 l-of-16 decoders? I 
assume a total of eight 7489 
memory devices would be 
needed. How do I tie this 
stuff together? Would this af- 
fect the refresh and scan 
rates? Could I substitute LS- 
type logic circuits in your de- 
sign? 
Charlie Timbers 



There are several ways to 
expand the basic 8 by 16 dis- 
play into an 8 by 64. The 
easiest thing to do is to make 
four of the basic units, then 
change the addressing to be 




Model EP-2A-87 

EPROM Programmer 

NEW - CRT ENTRY MODE 

fopTjM^, ^ The Model EP-2A-87 

£, ^^CAyvoio^. .... i EPROM Programmer has an 

RS-232 compatible interface 
and includes a 2K or 4K 
buffer. Durinq the ON-LINE 
mode, anotner computer 
can down-load to the buffer. 
Only two easy-to-imp!ement 
commands are available to 
an external computer. {Load 
buffer and read buffer.) 

In the OFF-LINE mode, the EP-2A-87 will program, verify, test 
buffer, and load the buffer from the EPROM socket. During the 
programming cycle, the EPROM is checked before programming to 
insure that it is erased and after programming it automatically verifies 
that propramminq is correct. Power requirements are 115 VAC 
50/60 Hertz at 15 watts. 

Part No. Descfiption Price 

EP-2A-87-1 Programmer with 2K buffer $575.00 

EP-2A-87-2 Programmer with 4K buffer 650.00 

Non standard voltage option (220 v. 240 v. 100 v) 15.00 

PMO Personality Module, programs TMS 2708 18.00 

PM-1 Personality module, programs 2708 18.00 

PM-2 Personality module, programs 2732 34,00 

PM-3 Personality module, programs TMS 2716 26.00 

PM-4 Personality module, programs TMS 2532 34.00 

PM-5 Personality module, programs 2716. TMS 2516 18.00 

PM-6 Personality module, programs 2704 18.00 

PM7 Personality module, programs 2758, TMS 2508 18.00 

PM-8 Personality module, programs Motorola MCM68764 36,00 

Optimal Technology, Inc. 

*^ Blue Wood 127 ^^ 

EarlysvlUe, Virginia 22936 
Phone (804)^73-5482 



four blocks of sixteen, for a 
total of sixty-four 8-bit out- 
put ports. To accomplish 
this, the address decoding 
presently done by ICl and 
IC2 must be changed. Figures 



la and lb should help. 

You can use LS TTL (tran- 
sistor-transistor logic) devices 
for those integrated circuits 
that have an equivalent. 
Some don't. ...Steve 



Figure 1 
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R030riOiiGE 

The Annual 1981 

ROBOTICS INDUSTRY 
I a DIRECTORY 





The Directory contains comprehensive 
listings of: 

• Robot Companies that manufacture com- 

plete systems 

• Related Manufacturers of robot modules 

and components 

• Institutions, laboratories, and universities 

performing research related to Robotics 

• Consulting firms with expertise in the field 

Each entry will consist of a briei description of the product line, 
activity, service, etc., with the name, address, and phone number of 
a knowledgeable representative. 

Who needs the Robotics Industry Directory? 

• Engineering Personnel: technical proposal preparation, 
technology surveys, systems integration, cost estimation. 

• Management: consulting services, feasibility studies, in- 
house requirements. • Procurements: bid package prep- 
aration, general equipment specification, sources, costing. 

• Marketing: product planning, market surveys, sales pro- 
jections, competitive appraisal. 

Order Today — Only $24.95 

(Canada $26.45 US, other Foreign $31.45 US) 
Robotics Industry Directory, PC Box 372, Tujunga, CA 91042 
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APPLE ""-•"■ GRAPHICS 



VISICHART 



TM 



SCIENTIFIC PLOTTER 



CURVE FITTER 










FOR LABS 

BY PAUL K. WARME 

SCIENTIFIC PLOTTER 48K APPLE II +, $25 

Draws professional-looking graphs of your data. EASIER, FASTER, NEATER 
and more ACCURATE than handplotting. You choose data format, length and 
position of axes, 20 symbols, error bars, labels anywhere in 4 orientations, etc. 
Includes 5 DEMOS on disk with 30-PAGE MANUAL. 

CURVE FITTER 48K APPLE II +, $35 

Selects the best curve to fit your data. SCALE, TRANSFORM, AVERAGE, 
SMOOTH. INTERPOLATE (3 types), LEAST SQUARES FIT (3 types), EVALUATE 
UNKNOWNS from fitted curve. Includes 5 DEMOS on disk with 33-PAGE 
MANUAL. 

VISICHART^'^ 48K APPLE li+, $75 

NEW tools for lab data management. FAST plots of 4 data sets with SCROLL- 
ING in 4 directions. ZOOM scaling on X and Y axes. 2 types of graphic CUR- 
SORS and on-screen STATUS REPORT. PLOTS A/D INPUT while sampling. 
ADD. SUBTRACT, MULTIPLY, DIVIDE, INTEGRATE. DIFFERENTIATE, 
AVERAGE or NORMALIZE data sets with SIMPLE COMMANDS. Ideal for spec- 
tra, chromatograms, rate curves, etc. Includes SAMPLE DATA on disk with 
28-PAGE MANUAL. 

SPECIAL! All 3 programs on one disk, only $120. Since each program usesthe 
same data format on disk, data may be shared. 

BUY THESE PROGRAMS AT YOUR LOCAL DEALER OR ORDER 
DIRECT. For more information, ask for FREE brochure or send $5 tor any 
manual ($12 for all 3), deductible with purchase. Add $1.50 shipping on all 
orders. For fastest service, call in your VISA or MasterCard order. 
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INTERACTIVE MICROWARE, INC. 

P.O. Box 771, Dept. B State College, PA 16801 

CALL (814) 238-8294 for IMMEDIATE ACTION 



A REFURBISHED "SELECTRIC" ASCII TERMINAL 
FOR THE SMALL BUSINESSMAN OR SERIOUS HOBBYIST 

The AJ 841 I/O terminal. 
Now available from dealers nationwide. 



Demand for our AJ 841 I/O computer terminal has 
been great. And now it's getting even greater. So call your 
local computer shop dealer right away. Supply is limited! 
You may never have another opportunity like this one to buy 
your own profess/ona/ terminal. 




'Suggested retail price 



The AJ 841 features: 

• Serial RS-232 interface 

• ASCII code 

• 14.9 cps printout 

• High quality Selectric printing 

• Heavy-duty Selectric mechanism 

• Off-line use as typewriter 

• Documentation included 

• 30-day warranty on parts and labor (details available 
on request) 

Call toll-free now 

For location of your nearest AJ dealer, call toll-free: 

800/538-9721 

California residents call collect 408/263-8520, Extension 263. 

Availableonlyin the continental United States 



AIMIDER50IM 
JACOBSOIM 
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GIFTS FROM PROMETHEUS 

NEW for APPLE II 

Advanced products at 
Down-to-Earth ^ 

PRICES 



DUAL SERIAL GARD-1 

All functions of two 
,^f' independent serial 

cards on one board-plus 
nnore. Provides Apple 11^^^ users 
with two simultaneous asynchro- 
nous serial channels. DSC-1 appears 
as two separate logical serial cards to 
the Apple 11^^ I Fully software 
compatible with all Apple ll's^^^ and 
Microsoft software. 2716 EPROM 
used for easy driver modification. In 
addition, the second serial channel 
supports these extra features: 
• Strapable DCE/DTE.* Secondary 
RS-232 handshake functions (DCD, 
DTR, DSR) • Strapable logical slot 
location and hardware looks like it's another 
slot. Order: PP-DSC-1 @ $189.00 each. 

DUAL SERIAL/PARALLEL CARD-1. As with the Dual Serial Card-1 
(above), the Dual Serial/Parallel-1 provides Apple users with simultaneous 
use of one full serial port and one parallel port. Both ports strapable for 
any Apple peripheral slot. Fully compatible with all Apple and Softcard 
(CP/M) software. Drivers for serial interface and Centronics parallel 
interface are contained in modifiable industry standard EPROM. Serial 
port is configured like DSC-1 . Order: PP-DSP-1 @ $189.00 each. 

MEMORY EXPANSION MODULE-1. Expand your Apple ll^^to afull64K 
RAM system with highest quality 16K dynamic RAMS. Fully buffered to 
provide reliable operation - even with fully loaded Apples. Total compati- 
bility with Microsoft Softcard^^VCP/M^^^ and all Apple software. Supplied 
complete with installation instructions and test program. 

Order: PP-MEM-1 @ $149.50 each. 
PASCAL MH- MEM-1 . A modular native 2-80 code Pascal compiler. 
ISO standard. Includes a MEM-1 (detailed above). Have a full Pascal 
compiler at half the Apple price. Requires a Microsoft Softcard^^^ and two 
disk drives. Note that the Pascal MT-i- alone is normally $250.00. 

Order: PP-PMT-1 @ $299.00 each. 

16K RAM ADD-ON KITS. For TRS-80 and Apple \\^'\ Eight (8) full- 
specification industry standard 16K RAMS. These are not seconds. 

Order: PP-RAK-1 6 @ $29.00 each. 

All Prometheus boards are completely tested and burned-in prior to shipment. 
One-year warranty covers parts and labor. MONEY BACK GUARANTEE: Order 
now without risk. Boards may be returned, in good condition, after up to 1 days 
of trial for a full and prompt cash refund. California: add 6% tax; BART Counties, 
6y2%, Orders under $150, add $3.00 postage, for handling charge. 
Freight allowed on orders over $150. Dealer inquiries invited. [H 
Quantity discounts available. [ 

PROMETHEUS 

PROMETHEUS PRODUCTS INCORPORATED 

4509 Thompson Ct. • Fremont, CA 94538 • (415)791-0266 

Registered Trade Marks: (1) Apple Computers, Inc. (2) Microsoft Consumer Products (3) Digital Research, Inc. 
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One Shall Be Two 

Dear Steve, 

We use Maxell MDl single- 
sided 5-inch floppy disks on 
our Apple II. We noticed that 
the disks have a head-access 
slot on both sides, so we 
decided to experiment. We 
cut a write-enable notch on 
the opposite edge, and, to 
our surprise, we were able to 
write a full 16 sectors on the 
other side of a single-sided 
disk. A scan of the disk 
showed the written data to be 
in good shape and no phys- 
ically damaged areas. So, 
what is the difference be- 
tween single-sided and dou- 
ble-sided disks — and why 
purchase a double-sided disk 
at the extra cost? 
Michael Berch 
John Oswalt 
Berkeley CA 



The answer to your ques- 
tion involves how disks are 
manufactured and tested, 
rather than any physical dif- 
ference between them. Both 
sides of a disk are usually 
capable of data storage, but, 
on a single-sided disk, only 
one is guaranteed. 

When a disk is made, it is 
tested for data retention. This 
means writing data (usually 
at a higher density than you 
will ultimately use) onto the 
disk and reading it back. If 
all goes well, the disk is cer- 
tified. On double-sided disks, 
both sides are checked and 
certified. 

As a matter of economics, 
some manufacturers do not 
bother to check more than 
what is required to meet pro- 
duction schedules. For exam- 
ple, if 100,000 disks are made 
and 10,000 must be certified 
as double sided, the manufac- 
turer may stop testing both 
sides after getting 10,000 
good ones. This often re- 
quires checking 15,000 disks 
to get the 10,000 that pass. 
Most often, the 5000 rejects 
end up in the single-sided 
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©MicroTech Exports 1980 



With REFORMATTER f disk utilities you can read and write 
IBM 3740 and DEC RT-ll single density formatted diskettes on your 
CP/M® system. 

REFORMATTER enables you to access large system databases, 
improve data exchange with other organizations, increase program 
development capabilities, and use your micro in distributed processing. 

REFORMATTER programs feature bi-directional data transfer 
and fuU directory manipulation. ASCII/EBCDIC conversion provided 
with CP/M ^^IBM. MPIM is now fully supported 

Program Data Sheets, Application Guides, and Machine Compati- 
bility Guides available. 

Each program $195.00 from stock. Specify CP/M ^ IBM or 
CP/M ^ DEC. Order from MicroTech Exports, Inc., 467 Hamilton 
Ave., Suite 2, Palo Alto, CA 94301 D Tel: 415/324-9114 D TWX: 
910-370-7457 MUH-AITOS D Dealer and OEM discounts available. 

HH CP/M^ is a registered trademark of Digital Research. VK 





I 



An Atlanta bulletin board system uses a Hayes 
S-100 modem around the clock. Since March 1979. 
it has logged over 21 ,500 calls and been down 
a mere 10 minutes. For performance like this, 
depend on the Hayes Micromodem 1007'^* Fea- 
tures include automatic dialing/answering, 45 to 
300 baud operation, a built-in serial interface and 
direct connection to any modular phone jack. 

The Micromodem 100 -and Micromodem IV^^ 
for Apple ir' computers — are now available na- 
tionwide. Call or write for the name of your 
nearest dealer. 

(EHayes 

Hayes Microcomputer Products Inc. 

5835 Peachtree Corners East, Norcross, GA 30092 (404) 449-8791 







,c«> 




CALL IN 
YOUR ORDER NOW I 
(617)373-1599 

"We're doing to SOFTWARE what 'MICRO' did for the computer." 



r^B rr^ specialists 

P.O. Box 1 225.2 Washington Street.Haverhill, Ma. 01830 SYSTEMS 
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ENTREPRENEURS 

m^ r ■ I 1 ■ I 1 MORE THAN EVER IN THE MICRO- 
■ V ^^B^ ^B^ COMPUTER INDUSTRY. 

The shortage of knowledgeable dealers/distributors is the *I1 problem of microcomputer 
manufacturers. Over 300 new systems houses will go into business this year, but the number 
falls short of the 1200 needed. It isestimatedthat thenationwideshortageof consultants will be 
over 3000 by 1981. The HOW TO manuals by Essex Publishing are your best guide to start 
participating in the continued microcomputer boom. 




$36. 



HOW TO START YOUR OWN SYSTEMS HOUSE 

6th edition, March 1980 

Written by the founder of a successful systems house, this 

fact-filled 220-page manual covers virtually all aspects of 

starting and operating a small systems company. It is abundant 

with useful, real-life samples: contracts, proposals, agreements 

and a complete business plan are included in full, and may be 

used immediately by the reader. 

Proven, field-tested solutions to the many problems facing the 

small systems house are presented. 

From the contents: 

• New Generation of Systems Houses • The SBC Marketplace 

• Marketing Strategies • Vertical Markets & lAPs • Competitive 
Position/Plans of Major Vendors • Market Segment Selection & 
Evaluation • Selection of Equipment & Manufacturer • Make or 
Buy Decision • Becoming a Distributor • Getting Your 
Advertising Dollar's Worth • Your Salesmen: Where to Find 
Them • Product Pricing • The Selling Cycle • Handling the 12 
Most Frequent Objections Raised by Prospects • Financing for 
the Customer • Leasing • Questions You Will Have to Answer 
Before the Prospect Buys • Producing the System • Installation, 
Acceptance. Collection • Documentation • Solutions to the 

Service Problem • Protecting Your Product • Should You Start Now? • How to Write a Good 
Business Plan • Raising Capital 



No. 10 



HOW TO BECOME 
A SUCCESSFUL 

COMPUTER 
CONSULTANT 



HOW TO BECOME A SUCCESSFUL COMPUTER 
CONSULTANT 

by Leslie Nelson, 2nd revised edition, Jan 1981 
Independent consultantsarebecoming a vitally importantfactor 
in the microcomputer field, filling the gap between the computer 
vendors and commercial/industrial users. The rewards of the 
consultant can be high: freedom, more satisfying work and 
doubled or tripled income. HOW TO BECOME A SUCCESSFUL 
COMPUTER CONSULTANT provides comprehensive back- 
ground information and step-by-step directions for those 
interested to explore this lucrative field: 

• Established consulting markets 'How to get started "Itemized 
start-up costs • Are you qualified? • Beginning on a part-time 
basis • The Marketing Kit • Should you advertise? • Five 
marketing tips • Getting free publicity • How much to charge 

• When do you need a contract? • Sample proposals • Which 
528. No. 16 jobs should be declined • Future markets • The way to real big 

money "Avoiding the legal pitfalls* How consultants' associations can help you 'The National 
Register of Computer Consultants • Howothersdid it:real-lifesamplecases«and much more. 




FREE-LANCE SOFTWARE MARKETING 3rd edition. June 1980 
Writing and selling computer programs as an independent is a 
business where • you can get started quickly, with little capital 
investment • you can do it full time or part time • the potential 
profits are almost limitless. Since the demand for computer 
software of all kinds is growing at an explosive rate, the 
conditions for the small entrepreneur are outstanding. 

This manual will showyou howto sell yourowncomputer programs 
using these proven techniques: • direct to industries • through 
consulting firms • through manufacturers of computer hardware 
• in book form • mail order • through computer stores. It will 
show you how to profitably sell and license all types of software 
ranging from sophisticated analytical programs selling forthou- 
sands of dollars, down to simple accounting routines and games 
for personal computers. 

The book will guide you step by step through the process of 
$30. No. 32 marketing, advertising, negotiating a contract, installing software, 

training users and providing maintenance and support. It also contains sample software contracts 
that have been used in actual software transactions. Also included are tips on how to negotiate 
with a large corporation, waysof avoiding personal liability, techniques forobtaining free computer 
time and hints on how to run a free-lance software business while holding a full-time job. 



Name 



Address 
City 



ESSEX PUBLISHING CO. oept 2 ^bh 

285 Bloomfield Avenue • Caldwell, N.J. 07006 i' ■ I 

Order books by number Send check, money order {U S S). VISA or Master Charge «. Publisher pays 4th 
class shipping For UPS shipping (USA only) add SI 00 per book For Air Mailshipping add S2 50 per book in 
the USA. S6 00 in Mexico and Central America S12 00 perbook elsewhere. N.J residents add 5% sales tax 
DNolO D No 16 DNo 32 D Check enclosed DCreditcard a4thclass DUPS DAir 



. State . 



Zip 



Card « . 



. Exp. 



For fa.ster shipment on credit card orders call (201 ) 783-6940 between 9 and 5 Eastern time. 



stock (presuming that one 
side was good). The remain- 
ing 85,000 are only checked 
for one good side. 

In your case, one of the 
following situations may 
exist: 

1. Both sides were checked, 
hut the manufacturer decided 
to put the disk in a single- 
sided envelope anyway. 

2. The second side was un- 
tested by the manufacturer. 

3. The second side failed the 
manufacturer's data test, and 
the disk could only he cer- 
tified as single sided. 

In the first case, you are 
handed a golden opportu- 
nity. Cut another access hole 
and use the other side. In the 
second and third cases, you 
are playing the odds. Of 
course, all three are merely 
conjecture, since the manu- 
facturer doesn't specify the 
performance capabilities of 
the uncertified side. 

I suggest that you only use 
the modified disks for non- 
critical storage. While it may 
appear that your experiment 
has always worked in the 
disks you've tried, this may 
he more of a testimonial to 
the quality of that particular 
manufacturer's product than 
a general axiom for all disk 
users. ...Steve 



RF Substitute? 

Dear Steve, 

I've been thinking about 
buying either an Apple II or 
an OSI C4P. While saving 
money and trying to make 
my decision, I ordered an In- 
teract computer from Manu- 
Tronics. Each of these de- 
vices needs either a monitor 
or a television set with an RF 
(radio-frequency) modulator. 
Since I already have a video- 
cassette recorder, can I hook 
the device into the video in- 
put jack of the cassette 
recorder and use its built-in 
RF modulator (channel 3 for 
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8" DISK CONTROLLER 

NOW— [)OUBLE SIDED OPTION! 

• DOUBLES APPLE 1[ STORAGE 

• APPLE DOS COMPATIBLE 

• SHUGART 800 OR 850 COMPATIBLE 

• IBM 3740 DATA ENTRY CAPABILITY 

• CP/M, UCSD PASCAL CAPABILITY 
Available at your local APPLE Dealer: $400. 






SORRENTO VALLEY ASSOCIATES 

722 SORRENTO VALLEY RD. 
SAN DIEGO, CA 92121 




WORKING 
OVERTIME 



APPLICATIONS WHICH SAVE TIME 

Payroll, Word Processing, Accounting & 

Financial Management, Educational 

Administration, Legal, Medical & 

Dental Systems 

Check your Local Dealer or Contact: 

Chorle/ mono & A//oeiote/ 

7594 San Remo Trail 

Yucca Valley, Ca. 92284 

(714) 365-9718 



Apple II 



TRS-80 



Tl 99/4 



Colorful Graphics Programs for Apple II, Atari, T I 99/4 



LAND W A R • A unique c omputer war game . 
Siifiilar to board war games, but the playing 
field is drawn on the screen in hi-resolution 
color. The players must maneuver infantry and 
armored units over terrain that includes rivers, 
forests and cities. To win, a player must occupy 
his opponent's city, and destroy his opponent's 
armies. Two players can oppose each other, or 
one player fight a computer general. 

All this for only $20.00 

Apple II with 2^K RAM; Atari with 2^K RAM. 
Not available for TI 99 A* 



COLOR SOFrWARE, PO Box 2^21^, Indpls, IN ^622^ 



Name : 



Street : 



City: 



State : 



Zip: 



Send for illustrated catalog 

with these and other programs 

which all make full use of 
the graphics capabilities 
of these computers. 



Computer: 

Apple II 

Atari 

TI 99A 

Programs desired: 

Land War 

Startrek 

Dry Well 

Baseball 



Add one dollar for 
first class postage. 



Total 
enclosed. 



*3"D 2> lAKTKcK' Play the popular computer 
game in three dimensions instead of two. Hi-res- 
olution display shows stars and Klingons scaled 
according to distance from the Enterprise, 
Discover new planets, destroy Klingons, and save 
the Federation. 

$13.00 
Apple II,32K RAM; Atari, 16K RAM; and TI 99 A* 

DRY WcLL* Entertaining strategy game of 
oil exploration. Discover the pattern of the oil 
deposits and maximize the profits of your oil- 
drilling company. Pattern of deposits is differ- 
ent every game. 

$15.00 
Apple II,2^K RAM, ROM Applesoft; Atari, 16K RAM; 
TI 99A 

MAJOR LEAGUE BASEBALL: 

strategy game based on I98O Major League teams o 
You manage your favorite team and make all the 
decisions. Includes 26 teams with 25 playex'S per 
team. Also includes utilities to make and modify 
your own teams, 

$25.00 (on disk) 
for Apple II only. Requires ^8K RAM, ROM Apple- 
soft, and one disk. 
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TEXAS COMPUTER SYSTEMS 

Radio /haek 

Authorized Sales Center 
We offer the lowest prices on 



COMPUTERS 



MODEL II 64K 
$3349 

Model III 16K Llll S849 
Color Computer 4K LI S339 



An excellent computer for your business needs. 
Easy expandability & compatibility. No (ormal 
operator training needed. All accessories available 
—disk expansions, printers and software. Quick 
delivery-airfreight Irom Dallas. 

Model III 32K 2 Disks - SCall 
Pocket Computer & Ace. SCall 



PRINTERS 



DAISY WHEEL II 
$1695 



Carbon ribbon typewriter quality tor word processing. 43 
cps. Standard Centronics parallel interface. Full 16" 
width, individual sheets or friction feed Tractor teed 
$250 extra. Fastest Daisy Wheel available at this price. 



EPSON IVIX-80 
SCall 



Letter quality matrix similar to Line Printer IV and 
Centronics Printer but has full software control of 
40. 80. 66 or 132 columns. 80cps bidirectional, 
tractor feed, disposable printhead. $300 less than 
nearest competitive printer. Best buy in multi-strike letter quality printer. Lists a! $645. 
Our price includes cable & shipping. 



ANADEX 9500/9501 
$1385 



200cps 7x9 1 9;(9 mairix, dot addressa.bte oraphics. excellent 
Qualily 4 price 10. 12, 13 3. 16 7 cpj. 6 or 8 ipl. slanflarfl 
parallel, serial, and current loop Inlerlaces mcluded 



LINE PRINTER V 

$1616 

LINE PRINTER VI 

$1015 



leocps Designefl lor heavy business u 



CUSTOM SOFTWARE FROM TCS 



Model I & III Prografns 

for the Epson MX-80 Printer 



lename. re-tormal. e 



diskoi tape ot pro- 



You gel6 pro(jrams torone lowprice A library 
gtams and subroutines OesigneO tor gai 
son MX-80 printer 



BIOLETT/IAS-Produce large graptiic letters and dump ihem to the 
pfinter/scre«n/disk Works team any Basic program 
EPSOH/lUI-Subroutine losasily use allot the EPSON printer com- 
mands Merge intoary Basic program 

OEFSTATE/SUB— Collection of predefined commands accessible 
from anyBasic program Auto line centering titles witnbordefS. etc . 
inslaniiy wiirt one word co<nmands 

OCMO/BAS-Tutonai program witti lOO's ot REM remarks to guide 
you inru theuseot your computer 

jut P*TCH-A paten to NEWDOS 2 1/80 s JKL screen p/inief tunc- 
tion to print graphics from screen m ttte Regular Epson oun\er mMe 
MTICU- Complete article on many printer possiDiNties plus new 
Ideas, cortcepis. & trouble snooting tips 

fVlodei I Or III. Tape or Disk 

S39.95 for all 6 programs 

S29.95 if purchased with Epson printer 



The DOS Disk Library of Programs 



.quickly wlttim 
ir drrectory ol 



m typing Super graphic 



)t all tiles on your library ol 
diskettes. Master tile is handled on disk, not on memory, lor rrux- 
imum speed Access any lite in 2 seconds 48K supports 200 disk- 
ettes 32K about 100 Takes tess inanhourlo run 100 diskelteslhru 
system 

CHAIHBLO/SAS— A super chaining lite creation editor i assetrbltr 
lorNEWDOSao Very last, easy 10 use Reads and edits exisllng tiles 
HOMtMAIL-Unique tiome marling list ttiat stores data by modilymg 
program itsetl Fast i etticient tor home user with less than too 
names 

GASMILE-Maimains excelleni records ol auto gas use & complete 
reports on MPG. etc Also provides car maintenance alerts 

fVlodel I or III Disk S39.95 for all 5 programs 



Infinite Basic Diskette 

A diskette ol programs written in RjCET's Inlinite Basic User must 
have intmite Basic (botii modules) Extremely usetui program with 
REM remarks to guide you in easy lise ot tlie tOO extra commands 
provided by this sotiware system 

Indud ed on the disk is prog ram to iTuii)lain a Video Cassette u brary. 
an in- memory Mailing List a Qemonstri)ion ot Matrrx Technique sand 
equation solution, a screen Input system routine Also a complete 
anicie on tnlinile Basic with valuable inlormallon oi 
are glossed over in trie original ilocumentalion 



OIRMAIHT-A super directory- 



program Purge, copy. 



IVIodel I or 111 Disk only S39.95 



We can Air Freight from Dallas to major a/p near you for fasl. efficient service. Call for information. 



•Payment Money Order. Cashiers C^eck. Cer iliedCheck Persor^l 
Checks require 3 wks to clear VISA. MC, add3t^ 
■prices subject to changeany time 



■No tax out-of-state Tx add 5H 
'All hems new. guaranietO by manulacturer 
'Delivery sub|«ctto avaltabilly 
'Shipping extra, quoted by phorw 



TEXAS COMPUTER SYSTEMS 

An Authoriied 11*010 SHKIC^ Sale; Center F70I 

Box 1174, Brady, Texas 76825 

TOLL FREE Number 800-351-1473 

Texas Residents 915-597-0673 



Ask BYTE. 



my area) for my display? 
John Ramler 
Alexandria VA 

/ was hoping someone 
would ask that question. 

Videocassette recorders 
have an input jack that is nor- 
mally intended for use with a 
TV camera. In general, a 
camera has a 1-volt peak-to- 
peak output signal into a 
75-ohm load. Most compu- 
ters with a straight video out- 
put try to conform to this 
specification, so they should 
be compatible. 

To make sure, I connected 



the output of an Apple II to 
the camera input of a 
Magnavox videocassette 
recorder. The camera/tuner 
and VTR/TV switches were 
set to camera and VTR, 
respectively. In my opinion, 
it worked well. However, it 
was necessary to reduce the 
TV's color-control setting to 
keep the letters from running 
together. Once adjusted 
properly, it made a satisfac- 
tory monitor. 

An additional benefit of 
this technique is that you can 
record anything on the 
screen. ...Steve 



Simple 
Case Conversion 

Dear Steve, 

I read Roger L Degler's "A 
Lowercase to Uppercase Con- 
verter/' and it seems I have a 
similar problem. (See the 
September 1980 BYTE, page 
326.) I own an uppercase- 
only keyboard, but I would 
like to use lowercase on my 
video-interface board. Is 
there some sort of uppercase- 
to-lowercase converter I 
could put between my key- 
board and video board and 
still have an operational shift 
key? I'm sure many BYTE 
readers have the same prob- 
lem. 

Andrew Meyer 
White Plains NY 



To get lowercase codes 
from a keyboard that has 
uppercase-only output, it is 
necessary to make the fifth 
bit high (assuming 7-bit 
ASCII code), so that an "A" 
(1000001) becomes an "a" 
(1100001), and so on. 

If your keyboard output is 
DTL (diode-transistor logic), 
RTL (resistor-transistor 
logic), or TTL (transistor- 
transistor logic), it can be 
modified a number of ways. 
One method is the way Roger 
Degler suggested in his arti- 
cle. Another way, simpler 
but much less sophisticated, 
is shown in figure 2. You'll 
note that pressing the "shift 
key" causes bit 5 to be high. 
...Steve 




BIT SIN - 



^BIT 5 OUT 



Figure 2 
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COMPUTER HOBBYIST SPECIALSi 



v^hilE"^ 






e^ 




Daisy Wheel 
Terminals 

RS-232, used, off-lease. Features 
Diablo Hytype 1 printer, up to 30 
CPS, plot & text modes, dual pitch 
and much, much more. Includes 
data, operation manual, schem- 
atics. "As-is" machines may need 
some service. 



AddS40forHdlg.andPkg. 
Pay Shipping When Delivered. 



TESTED & FUNCTIONAL 

Tnlv«1299o? 



AS- IS ONLY 

«8999? 



SELECTRIC" TYPEWRITER TERMINALS 



15" "SelectnC" typewriter lerminalsarecomplete 
with solenoid drivers and RS-232 Serial t/0 cir- 
cuitry BCD or correspondence code Each unit 
includes operational printer, power supply, and 
untested RS-232 I/O board. Features; 




• Full KSR Capability -14 CPS Rate 

• 88 Character Set •Standard Typewriter KBD 

}^F!'o "!fur" '^''" ''in J'^n r ^OC Code Terminal .. . . $489.00 

• 134.5 Baud I/O 60 Hz Operation „ _, „ , ^ fACH 
,132 001 Correspondence Code Terminal 

No type element included Line cord and some ' '; '''''', i ath 

data mciuded P^'"'er Maintenance Manual ' '^^ 

■ Reg. Trademark ol IBM Corp. ,' Vr 

Add S20 For Hdlg. & Pkg. - Pay Shipping When Del.-^^ 

tT^ Write or Call forourBargain-Packed peripheral FLYER!' "^jy^ 
^^ PricesareSubjecttoChangeon Allltems ^^ 



tA 



CFR 



MAIL ORDERS: 

K 144, Newton. N.H. 
03858 



Associates, Inc. 

.°,S^-^ WAREHOUSE: 

Collect Calls i*^ 18 Granite Stree 



:\ PHONE ORDERS: A 

^ 617/372-8536 V 

(Sorr^f, No Collect Calls) 
MasterCharge & VISA Wetcami 



WAREHOUSE: 

18 Granite Street 

iverhill. Mass. 01830 
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Attention TRS-80 Mod II owners: 
P&T CP/M® 2 has more to offer! 

More Disk Storage 596K bytes with double density on stan- 
dard single sided disk drives. It that's not enough, versions are 
availablefordoublesided expansion drives(1 .2M bytes perdlsk) 
and the Cameo Hard disk system (10M bytes.) 
More CRT Functions P&T CP/M 2 has the most advanced 
screen driver available for the Mod II including: erase to end of 
line/screen, insert/delete line, cursor addressing, non-scrolling 
area on screen, and much more. 

More Serial I/O Capabilities The serial drivers in P&T CP/M 2 
support ETX/ACK, XON/XOFF, and request to send handshaking. 
Direct control of serial ports is also available for special applica- 
tions. 

More Documentation We providethe standard CP/M manuals 
and our own 1 50 page manual written specifically for P&T CP/M 2. 
More Utilities We haveadded 14 of our own utility programs for 
the Mod II to the standard CP/M utilities. 
More Useful System Functions P&T CP/M 2 has all sorts of 
useful features you won't find elsewhere: type-ahead buffer for 
keyboard input, system time of day clock, automatic program 
execution and lots more. 



Prices 

Standard P&T CP/M 2 

P&T CP/M 2 for Shugart 850 2 sided drives 

P&T CP/M 2 for Cameo Hard Disk system 



$185 
$220 
$250 



We also carrv other software packages, single & double sided 
expansion drives and the Cameo Hard Disk System. Write for 
details. 



Prepaid COD. MasterCharge or Visa orders accepted 
Stiippinq extra California residents add 6°r sales tax 

PICKLES & TROUT 

P. O. BOX 1206, GOLETA. CA 931 16, (805) 685-4641 




I^ROU'T 



CP/M IS a tradei 



< o( Digital Research I 



TRS-80 IS a trademark of Tandy Corp 



Big Savings On Atari & PET! 



No Risk - No Deposit On Phone 
Orders - Shipped Same Day You 
Cair - C.O.D. or Credit Card 

* On all in stock units 




Atari® 800^ 

List $1080 

only 
$759 



ATARr 



Please Call Between 11AM & 6PM 
(Eastern Standard Time) 

(800) 233-8950 



400 8K 419 

400 16K 449 

410 Recorder 62 

815 Disk 1199 

810 Disk 489 

822 Printer 359 

825 Printer 779 

830 Modem 159 

850 Interface Module 1 79 

CX852 8K RAM 94 

CX853 RAM 149 

CX70 Light Pen 64 

CX30 Paddle 18 

CX40 Joystick 18 

CX81 00 Blank Diskettes (5/box) , . 22 



CXL4104 Mailing List •• $17 

CX4107 Biorhythm 13 

CXL4007 Music Composer 45 

CX4110 Typing 20 

CX41 01 An Invitation to 

Programming 17 

CXL4015 TeleLink" 20 

CXL4004 Basketball $ 30 

CX41 05 Blackjack 13 

CXL4009 Chess 30 

CXL401 1 Star Raiders" 45 

CX41 1 1 Space Invaders. 18 

CXL4006 Super Breakout" 30 

CXL4010 3-DTic-Tac-Toe 30 

CXL4005 Video Easel" 30 



To Order: 

Phone orders invited (800 number is for order desk only). Or send check or 
money order. Equipment shipped UPS collect. Pennsylvania residents add 
6%salestax. Add 3% for Visa or MC. Equipment is subject to price change and 
availability without notice. 

Computer Mail Order 501 E. Third St. Williamsport, PA 1 7701 



^ commodore 

4032N $1090 CBM 2022 Printer. 



4032B 1090 

8032 1499 

NEW- 

VIC - 20 299 

8096 1890 



CBM 4040 Drive.. 
CBM 8050 Drive.. 
CBM C2N Drive .. 
PET-IEEE Cable.. 
IEEE-IEEE Cable. 



675 

1090 

1420 

87 

37 

46 



Software 



.$186 
. 279 



WordPro 3 (40 col.) 
WordPro 4 (80 col.) 
WordPro 4 Plus 

(80 col.) 339 

Visicalc - Apple 122 

Visicalc - Atari 163 

Visicalc- PET 163 

Commodore 

Tax Package 399 

Microtek - for Atari 

Microtek 16K RAM 99 

Microtek 32K RAM 189 



Disks 

Sycom 574" Single Density 
Box of 10 $29 

Maxell 5V4" Floppy- 

MD1 Single Density 

Box of 10 

MD2 Double Density 
Box of 10 



34 



44 



Printers 



Trendcom 200 489 

Epson MX-80 539 

CommodoreTally8024... 1679 



(717) 323-7921 



Circle 444 on inquiry card. 
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Ask BYTE, 



N, COMPUTER 
~ DATA READY 



220n 





▲ 1N4002 



<DATA ACCEPTED 



Figure 3 



Where'd You 
Get Those Beepers? 

Dear Steve, 

I'm connecting a keyboard 
to a parallel port. I need a 
simple circuit that beeps if a 
pulse does not happen on the 
Data Accepted line within a 
set period of time after the 
pulse on the Data Ready line. 

Can you help me? 
David Smith 
North Bergen NJ 

There are many ways to 
design the circuit you want. 
One method is shown in 
figure 3. This circuit uses 
three monostable multi- 
vibrators and an Exclusive- 
OR gate to detect the missing 



Data Accepted pulse, When a 
key is pressed, the resulting 
Data Ready strobe fires IC la 
and IC lb. IC la is "set" for 
the longest time you will 
allow before signaling a miss- 
ing Data Accepted pulse (per- 
haps 50 ms). IC lb is set a few 
microseconds to a few milli- 
seconds longer than la (it 
only has to be 50 ns longer). 
When these two one-shots 
fire, they open a timing win- 
dow for the Data Accepted 
strobe. If it is received within 
the period allowed by la, 
then la and lb are reset (no 
beep). If, however, no Data 
Accepted pulse is received, la 
will time-out before lb. The 
opposite logic outputs of the 
two one-shots are then sensed 



IC 

Number Type 



+ 5V GND 



IC1 74LS123 16 8 

IC2 74LS86 14 7 

IC3 74LS123 16 8 



by an Exclusive-OR, IC 2, 
which fires IC 3. IC3 is a one- 
shot set for 200 ms and con- 
nected to a beeper. As long as 



the Data Accepted pulse is 
received within 50 millisec- 
onds, you should never hear 
zf. ...Steve 



In "Ask BYTE/' Steve Ciarcia answers questions on any area of 
microcomputing. The most representative questions received 
each month will be answered and published. Do you have a nag- 
ging problem? Send your inquiry to: 

Ask BYTE 

c/o Steve Ciarcia ^ 

POB 582 

Glastonbury CT 06033 
If you are a subscriber to The Source, send your questions by 
electronic mail or chat with Steve (TCE317) directly. Due to the 
high volume of irtquiries, personal replies cannot be given. Be 
sure to include "Ask BYTE" in the address. 



M^ 




Now! An Acoustic 
Coupler for $125. 



The Omnitec Model 715 (originate only) has the necessary 
features, needed to expand any business or home 
computer systems capability: 0-450 baud data rate, 
RS232 compatibility and carrier detect at a low 



factory-direct price of $125. Or, select the Model 770 z,^^^ 
at $179.00 for originate or answer communications ^^ ^ 
Both models carry a one year warranty 

Oj OMNITEC DATA ^^^ 

\JH[^ 2405 South 20th Street • Phoenix, Arizona 85034 ^^ 



PRICES INCLUDE SHIPPING & HANDLING 
WHEN PRE-PAID 
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pHioDqrrq 

Modem Kit 

300 Baud Acoustic Coupler 

$69.00 



Includes: 



Power Supply 

Speakers 

Printed Circuit Board 

All Integrated Circuits, 

Resistors & Capacitors 
Instruction and Trouble 

Shooting Book 



Order Direct or Call for the Location 
of the Closest Dealer 

Add $4.00 for Shipping Charge. 
Ohio Residents add 6.5% for Sales Tax 



I 



f^ 



MASTERCHARGE 



0H»0 D^Tq p«^ODUCT> CORpORSfTIOn 

14600 Detroit Avenue • Clsvoland, Ohio 44107 • (216) 221-9000 

Allow 6 weeks for Delivery 



I 
I 

I 



NEW TARBELL 
S-100 CPU/IO BOARD 




• Z-80'" will run at 2 or 4 Mhz 

• 2 RS-232 Serial 1/0 ports 

• Powerful Memory Management 

• Programmable Timer 

• Full masked priority interrupts 

• Has everything needed for MP/M'" 

• 6 month full warranty 

Z-80 is a trademark of Zilog Inc. 

MP/M is a trademark of Digital Research 




950 Dovlen Place, Suite B 
Carson, CA 90746 
Phone (213) 538-4251 



META TECHNOLOGIES 

26111 Brush Avenue, Euclid Ohio 44132 

CALL TOLL FREE 1-800-321-3552 TO ORDER 

IN OHIO, call (216) 289-7500 (COLLECT) 



MICROPA RA PHERNALIA 

DISKETTES (box of ten) 

bW PLAIN JANETM $21.95 

PLAIN JANETM rj^y^/ $25.95 

5V4" DATALIFETM MD 525-01 . . $26.95 
8* DATALIFETM FD34-8000 .... $43.95 

NEWDOS by APPARAT 

NEWDOS+ to 

NEWD0S/8C UPGRADE CALL 

NEWDOS + with ALL UTILITIES 

35-track $69.95 

40-track $79.95 

BOOKS 

TRS-80TM DISK 

AND OTHER MYSTERIES . . $19.95 
MICROSOFTTM BASIC DECODED $29.95 
1001 THINGS TO DO WITH YOUR 

PERSONAL COMPUTER .... $ 7.95 




^ 






' MVs 



^"^Os 
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80-20=12995 

THE ORIGINAL NEWDOS/80 

WITH MTC QUE CARD 

• SPECIAL PRICE • 
SAVE $20 $129.95 



Apparat's long-awaited successor to NEWDOS + is here! This is not an enhanced ver- 
sion of NEWDOS. but a completely new product. Simplified DOS commands can be in- 
stantly executed from BASIC, even within a program, without disturbing the resident 
code System options, such as password protection, number and type of disk drives. 
BREAK key enable disable and lowercase modification recognition, can be quickly and 
easily changed. Five new random-access file types allow record lengths of up to 4096 
bytes, and no FIELDing! A powerful CHAIN facility allows keyboard INPUTs to be read 
from a disk lile. An improved RENUMBER facility permits groups of statements to be 
relocated within program code. Diskettes may even be designated as RUN-ONLY! 
Features all NEWDOS-f utilities (SUPERZAP 3.0. etc.) and much more! One IVITC 
technical staff member said having NEWDOS/80 is "better than sex" (you'll have to I 
judge for yourseH!). Includes 180 page instruction manual and fVlTC QUE card. 

NEWDOS/80 « SPECIAL// 5129,95 

MTC QUECardonly S 7.50 

CALL REGARDING OUR NEWDOS + UPGRADE PRICING 



CALL FOR INFORMATION ON 
OTHER PRODUCTS 
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System Log 



3-/0 A/y?. ~ :W.zSv»^ /W^^ / 






S^! h!u <^ , ^t £/2^^^ A C ^ <:i(M^ 



^(^ ^(l^^ ^.'(^^icA an .^^Ulc, 



JMAQNOSTICS W 

Plagoost II is SuperSoft's expanded Diagnostic package. 

Diagnostic II builds upon the highly acclaimed Diagnostics I. It will test 
each of the five areas of your system: 

Memory Terminal Printer CPU Disk 

Every test is expanded. 

Every test is "submit"-able. A "submit" file is included in the package which 
"chains" together the programs in Diagnostics II, achieving an effective 
acceptance test. All output can be directed to a log file for unattended operation, 
for example over night testing. Terminal test is now generalized for most crt 
terminals. A quick-test has been added for quick verification of the working 
of the system. 

The memory test is the best one we have encountered. It has new features, 
including: 

• default to the size of the CP/M Transient Program Area (TPA) 

• printout of a graphic memory map • burn in test 

• bank selection option • memory speed test 
Diagnostics-ll still includes the only CPU test f or 8080/8085/Z80. 

A Spinwriter/Diablo/Qume test has been added, which tests for the positioning 
and control features of the Spinwriter/Diablo/Qume as well as its ASCII 
printing features. (Serial Interface only) 

And, as with all SuperSoft products, a complete online HELP 
system and user manual is included. 

Price: $100.00 (manual only): $15.00 

Requires: 32K CP/M 

CP/M Formats: 8" soft sectored, 5" Northstar, 5" Micropolis 
Mod II, Vector MZ, Superbrain DD/QD 



All Orders and General Information: 

SUPERSOFT ASSOCIATES 

P.O. BOX 1628 

CHAMPAIGN, IL 61820 

(217)359-2112 

Technical Hot Line: (217) 359-2691 

(answered only when technician is available) 



SuperSoft 



CP/M REGISTERED TRADEMARK DIGTAL RESEARCH 



First in Software Technology 



Software 
Received 



Apple 

Astro-Scope, horoscope 
for the Apple II. Floppy disk, 
$30. Astro-Graphics Services 
Inc, FOB 28, Orleans MA 
02653. 

E, Applesoft editing utility 
for the Apple II Plus. Cas- 
sette, $14.95. Apollo Soft- 
ware Company, 318 Harvard 
St, Suite 10, Brookline MA 
02146. 

Electronics I, electronics- 
design application programs 
for the Apple II. Floppy disk, 
$29.95. Howard W Sams & 
Company Inc, 4300 W 62nd 
St, FOB 558, Indianapolis IN 
46268. 

Electronics II, electronics- 
design programs for the 
Apple II. Floppy disk, 
$29.95. Howard W Sams & 
Company Inc (see above). 

Electronics III, electronics- 
design programs for the 
Apple II. Floppy disk, 
$29.95. Howard W Sams & 
Company Inc (see above). 

Masterdos, disk customiz- 
ing programs for the Apple II 
Plus. Floppy disk, $29.95. 
Masterworks Software Inc 
FOB 7000-285, Rolling Hills 
Estates CA 90274. 

Micro-Painter, color draw- 
ing program for the Apple II. 
Floppy disk, $34.95. Datasoft 
Inc, 16606 Schoenborn St, 
Sepulveda CA 91343. 

1981 Tax Preparer, IRS 
tax-preparation aid for the 
Apple II. Floppy disk, $99. 
Howard Software Services, 
7722 Hosford Ave, Los 
Angeles CA 90045. 

Reversal, graphics strategy 
game for the Apple II (plays 
Othello, a trademark of CBS 
Inc). Floppy disk, $34.95. 
Hayden Book Company Inc, 
50 Essex St, RochelleParkNJ 
07662. 

Sex-O-Scope, horoscope 
for the Apple II. Floppy disk, 
$30. Astro-Graphics Services 
Inc (see above). 



TRS-80 
Active 



Filter Design, 
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The WORKSHEET Problem-Solving Language 

Want lo play "What-if'7 Want to do Real Estate Analysis, 
Family Budgeting, Taxes, Company Cash Flow; want to 
simulate complex and interrelated processes? WORKSHEET is 
a powerful language designed for the purpose of writing 
programs to solve these and all other problems that involve a 
row-column "spreadsheet". Even novice programmers are solv- 
ing complicated problems on the first day! 

WORKSHEET is not a hybrid text editor or a toy. It is a 
complete, self-documenting model-building system. List the 
assumptions that went into your budget with the SHOWFIL 
program — even the boss will understand! 

Change the assumptions, the relationships, or the data, and 
produce a new spreadsheet, neatly captioned, in minutes. 

Model too big to fit on a single page? Format it dynamically- 
one page of 12 (or any number) columns, or 2 pages of 6 
columns, or whatever tells your story best. 

Conditional evaluation of a variable? Reference to variables in 
different rows, several columns back? No problem! 

Sample models include portfolio valuation, real estate evalu- 
ation, iterative solution of a Diophantine equation, family 
budget, product profit based on exponentially damped growth 
of sales. 

Use it for tough, professional jobs — it's the only CP/ M modeling 
system that can handle them! 

Requires 48K CP M system and Microsoft Basic , C Basic or 
North Star Basic running under CP/ M with Matchmaker ii. 

WORKSHEET Language disk (5" or 8" CP/ M) $199.95 

(specify version) 
80-Page Manual only $ 19.95 

The SoHo Group 

140 Thompson St., Suite 4-B 

New York, NY 10012 



DIGITAL DATA RECORDER 
MODEL CC-9B 

For five years now, the CC series recorders have been 
the industry NRZ Asynchronous recorder standard. 
Now the D series sets a new standard in stability and 
reliability with its tachometer feedback LC stabilized 
motor circuit. 



• 4800 or 9600 Baud 

(3" or 6" per 
second) 

• 10"^ Error Rate 

RS232 or TTL 
In and Out 

• RTS motor start 

• CTS Data start 

• DB 25 or special 

connector optional 

• 110/220 - 50/60 Hz 

• Wow & Flutter ±.37o 

• Speed Stability (long 

term) + .l% 




DCl Model 
Price $275.00 
DC2 Model 
Price $285.00 



NATIONAL MULTIPLEX 
CORPORATION 

260 Lackland Drive East 

Middlesex, New Jersey 08846 

Tel. (201) 356-9200 TWX 710-997-9530 



MICROSTAT 
NOW AVAILABLE FOR CBASIC2 

MICROSTAT is the statistics package lor microcomputers, and is 
proving itself to users around the world, including: 

Stanford. Harvard, Johnson & Johnson. Duke. University of Wash- 
ington, UCLA, Lockheed. University of Pennsylvania. Oklahoma 
State, U.S. Geological Survey. Monsanto. University of Toronto. 
Sweden's National Central Bureau of Statistics, Utah State. Butler 
University, SUNY, Van Camps. Texas A&M. University of Wisconsin 

and a growing list of other organizations. MICROSTAT's Data Man- 
agement Subsystem (DMS) makes creating your own data files easy 
and includes numerous editing and transformation capabilities. Files 
produced by DMS can then be used to generate statistics in all com- 
mon statistical areas (e.g.. descriptive statistics. AN OVA. correlation, 
multiple regression, probability and hypothesis tests, nonparametrics 
and others) plus some not so common ones. Whether pure reserch or 
industrial quality control. MICROSTAT is the statistics package for you. 

MICROSTAT sells for $250.00 and is supplied on 8'^ SO or S'A" 
(North Star) disks. The user's manual sells for $18.00 and includes 
sample data and printouts. Please specify version when ordering. 
Foreign inquiries, please write directly to us. 



ECOSOFT 

P.O. Box 68602 

Indianapolis, tN 46268 

(317)283-8883 




CBASIC2 is a ret 




26x14^2x8 

$39.95 



26x24x18 

$59.95 



24x24x14 

69.95 



A. The lectern for your Apple is an ideal desk-top unit. 

B. The CRT flat top has a multiple number of uses - ideal 
for large CRT with storage shelf. 

C. The printer secretary is designed for several different 
printers - with a shelf for paper storage, slotted top and 
back for paper feed. 

Exteriors are walnut grain Formica, 
To order, send check or money order to: 



Data Design 

P.O. 60X1252 
Kissimmee, FL 32741 



Add $6.00 for freight & handling - FL res. add 4% tax. 
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The ZVX4 MEGABYTER is for the APPLE II user 
who wants to DOUBLE file size, expand the 
capability of existing business software, and make 
other SERIOUS applications more viable. 

Now you can have compatibility with IBM, 
INTEL, CP/M*, Z80 Softcard*. UCSD Pascal, and 
others. 

Look what the MEGABYTER dual density 8" 
floppy disk controller, with its LSI circuitry and 
reliable industry standard IBM 3740 format, 
means to you: 

INCREASED STORAGE 

• Increase online storage to 2 Mega bytes 

• Double your maximum accounts and file size 

• Add high capacity efficient hard disk backup 

• Control up to 4 Shugart SA800/SA850 drives 

IMPROVED COMPATIBILITY 

• Operate APPLE DOS 3.1/3.2/3.3, mini disks 

• Preserve existing software investment 

• Interchange data with other computers 

SIMPLIFIED OPERATION 

• Reduce disk handling and I/O slot usage 

• Gain automatic single/double density operation 

• Change to double sided drives with one switch 

Available at your Apple dealer. Call or write today!! 



>SVA>i 



SORRENTO VALLEY ASSOCIATES 

1722 SORRENTO VALLEY ROAD 
SAN DIEGO, CA 92121 
(714) 452-0101 



* CP/M trademark of Digital Research, Inc. 
Z80 Softcard trademark of Microsoft, Inc. 



Software Received. 

electronic-design program for 
the TRS-80. Cassette, $24.95. 
Howard W Sams & Com- 
pany Inc, 4300 W 62nd St, 
FOB 558, Indianapolis IN 
46268. 

Arcade-80, arcade-like 
graphics game for the 
TRS-80. Floppy disk, $24.95. 
Datasoft Inc, 16606 Schoen- 
born St, Sepulveda CA 
91343. 

Cosmic Fighter, graphics 
arcade game for the TRS-80. 
Cassette, $17.95. Big Five 
Software, FOB 9078, Van 
Nuys CA 91409. 

Descriptive Statistics & 
Regression Analysis, statis- 
tics package for the TRS-80. 
Cassette, $24.95. Howard W 
Sams & Company Inc (see 
above). 

Football Classics, graphics 
strategy game for the 
TRS-80. Floppy disk, $24.95. 
Datasoft Inc (see above). 

Genealogy, genealogy pro- 
gram for the TRS-80 Model 
II. Eight-inch floppy disk, 
$250. John J Armstrong, 3700 
Whispering Fine Rd #47B, 
Mobile AL 36608. 

lago, graphics strategy 
game for the TRS-80 (plays 
Othello, a trademark of CBS 
Inc). Cassette, $19.95. 
Datasoft Inc (see above). 

Plotting Graphs for Line 
Printer, graphing program 
for the TRS-80. Cassette, 
$24.95. Howard W Sams & 
Company Inc (see above). 



Plotting Graphs for Video 
Display, graphing program 
for the TRS-80. Cassette, 
$24.95. Howard W Sams & 
Company Inc (see above). 

Real-Estate, real-estate 
program for the TRS-80 
Focket Computer. Cassette, 
$24.95. Radio Shack, 1300 
One Tandy Center, Ft Worth 
TX 76102. 

Other Computers 

Atari Character Genera- 
tor, graphics utility for the 
Atari 400 and 800. Cassette, 
$15.95. Datasoft Inc, 16606 
Schoenborn St, Sepulveda 
CA 91343. 

C Compiler Version 1.4, 
programming language for 
the CF/M system. Eight-inch 
floppy disk, $145. B D Soft- 
ware, Cambridge MA 02139 
(distributed by Lifeboat As- 
sociates, 1651 Third Ave, 
New York NY 10028). 

Chest of Classics, collec- 
tion of games for the Sinclair 
ZX80. Cassette, $9.95. Lamo- 
Lem Labs, FOB 2382, La Jolla 
CA 92038. 

MINCE Version 2.4, word 
processor for the CF/M 
system. Eight-inch floppy 
disk, $125. Mark of the 
Unicorn, FOB 423, Arlington 
MA 02174. 

Telelink I, terminal pro- 
gram for the Atari 400 and 
800. Program cartridge, 
$19.95. Atari Inc, FOB 427, 
Sunnyvale C A 94086. ■ 



This is a list of software pacl<ages that have been received by 
BYTE Publications during the past month. The list is correct to the 
best of our knowledge, but it is not meant to be a full description 
of the product or the forms in which the product is available. In 
particular, some packages may be sold for several machines or in 
both cassette and floppy-disk format; the product listed here Is 
the version received by BYTE Publications. 

This is an all-inclusive list that makes no comment on the quality 
or usefulness of the software listed. We regret that we cannot 
review every software package we receive. Instead, this list is 
meant to be a monthly acknowledgment of these packages and 
the companies that sent them. Companies sending software pack- 
ages must include the suggested list price of the packages and 
(where appropriate) the alternate forms in which they are avail- 
able. 
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Boards for S-1 00 BUS 
from S.C. Digital 

"CPUI-Z80" 

Advanced ZBOA based CPU board 

S219 Assembled and Tested 
SI 49 Kit *(less Interrupt) 

Features: Model CPUI-Z80 

• 2/4 Mhz SW selectable. • Built in 8 Prioritized Vectored Interrupts with 8 possible levels 

of Nested Interrupts using powerful Mode 2 of Z80, all done in Hardware, expandable with 

external ckt. • Vector Jump on RESET, in 4K increments. • Supports 2K of EPROM (not 

supplied), DMA, dynarmic RAM refresh . . . many more. 

*Kit comes with all parts except chips connected to Interrupts. 



"INTERFACE: 1" 

I/O, Memory 
Interface Board 

S229 Assembled and Tested 
SI 69 Kit 



Features; Model 3SPC 

• 3 Serial w RS232C or 20ma Current Loop, 1 Parallel. • 4K of EPROM/ROM and 4K of 
RAM (ROM/RAM not supplied). • Built in Kansas City Standard Cassette interface usable to 
1 200 Baud. • Generates all popular baud rates up to 1 9.2K baud, including 1 1 & 1 34.5. • 
SW settable Address, Baud Rates, Ports. 

"UNISELECT" 16K Static RAM with universal Bank Select 
Model 16KUS $235 A & T, with 200 nsec memory chips. 

All boards meet IEEE-S1GG standards. Fully socketed, solder masks, gold contacts, and 

guaranteed for one full year. Kit guaranteed parts, only. 

Delivery: from stock to 72 hours. Ordering: You may call for M.C., Visa or C.G.D. orders. 

(Add S4.00 for C.G.D.) Personal checks o.k., but M.O. speeds shipment. Takes? to 15 days to 

clear personal checks before shipping. 

Undamaged boards can be returned within 10 days for full refunds. Illinois residents add bVt% 

sales tax. 

D.E.M. PRICING AVAILABLE, DEALER INQUIRY INVITED 

P.O. Box 906 Phone: 

Aurora. IL 60507 (312) 897-7749 




S.C. Digital 



Turn your 
Selectric 
into a word 
processing 
system lor 
only [^ 
$599 L 



ESCON 

■ I PRODUCTS, INC. 

12919 Alcosta Boulevard 

San Ramon, CA 94583 

Call Toll Free: 

800-227-2148 




I 



DEALERS !!! 

Tired of losing sales 
because your source is out 

of stock or they just 
don't carry the product . . . 

NOT ANY MORE ! 
with 



Computers 
West 



CA 415/944-9431 

AZ 602/949-1117 

- Leasing Program Available- 




800-323-1780 NCE's 
HOTLINE FOR SAVINGS 



• Ribbons lor Diablo, Qume, 
IBM, Wang. NEC. All Data 
Printers and Typewriters. 

• Printwheels, Elements and 
Thimbles. 

• Magnetic Media: Floppy disks, 
mini-floppy. Tape, Packs and 
Cassettes. 

• Disc storage systems, Qulet- 
Izers, Antl-static mats, Ink rolls 
and much more. 

• Terminals and accessories. 

• TO ORDER • 

Phone orders invited, using credit cards. 
Or send check, cashiers check or money 
order that draws on a US. bank. Please 
add 3% (S5.00 Minimum) for handling, 
shipping and insurance. Illinois residents 
add 5%% sales tax. Mall order pricing 
only. Catalog mailed upon request. 

WARRANTY 

So great is NCE'S confidence in its 
Thoroughbred Series Diskettes, that 
each Disk is guaranteed for lOmm 
passes and for 2 full years against 
manufacturing defects Send for full 
Warranty information. 



REMARKABLE 

NOES THOROUGHBRED SERIES, 

DISKETTES 

A New Classic on the Track! 

• 100% Certified - EACH AND 
EVERY DISKETTE. 

• Precise, special burnishing, 

• Packaged in crashproof plastic 
storage boxes. 

• All mini disks include hub rings 
attached. 

Warranteed for 10 mm passes 
and 2 full years. 
Superior to disks selling for 
twice the price. 
Quite simply, THE BEST DISK 
EVER BUILT. 



Partial Selection 

574" (SS-SD) 
8" (SS-SD) 
8" (SS-DD) 
8" (DS-DD) 



Box of 10 
29.95 
32.50 
50.00 
52.50 




Satisfaction Guaranteed 



NCE Supply Corp. ra 
195 Kehoe Blvd. BIdg. 5 '^■■' 
Carol Stream, IL 60187 

Phone: 800-323-1780 Toll Free 

*312-682-0001 Within Illinois 

TELEX 724389 ATTNNCE 

• Distribution Worldwide 
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IS BASIC TOO 
SLOW? 

OSBORME McGraw-Hnils 

Assembly Language books 

help you speed up your (Mrograms 







f 76.99 o 
5^6.99 o 

^^5.99 o 



Osborne/McGraw-Hill simplifies 

assembly language programming. You 

needn't know anything about assembly language 

to use our ALP series. Each book is a straighforward, self-teaching 

textbook that is concise and easy to understand. Each book explains assembly 

language programming, describes the function of assemblers, structured 

programming, and presents many fully debugged practical programming 

examples. 



IMOtilAMWL 



BRAND NEW! 

6809 Assembly Language Programming 

While everyone's been talking about the new 16-bit 
microprocessors, the 6809 has emerged as the hottest new 
device. This book will help you understand why. It offers 
you everything you need to program Motorola's 6809 
microprocessor in assembly language and allow you to take 
full advantage of the 6809's unique design. 

a #35-7 680 pp. $16.99 



Make check payable to:f^ Osborne/McGraw-Hill 
630 Bancroft Way. Berkeley, CA 94710 Dept B15 

Name ■- : 



Phone Orders: (415) 548-2805 
Toll Free: 800-227-2895 



Address : 

City/State/Zip ' ■■- ^ ^- ' •;•■ ... .' . . __.™„™„. _™, 

Plus D .75/item 4th class n$1.25/item UPS D $2.50/item Air Mail n$10.00/item Overseas 
(California residents add applicable tax) D Please send me your free catalog, 

Total amount enclosed $ . or charge my D Visa D Mastercharge 

Card # Expiration Date „™™_„ 



^Signature _ 



Books 
Received 



AIM-65, Laboratory Man- 
ual and Study Guide, Leo J 
Scanlon. Somerset NJ: John 
Wiley & Sons Inc, 1981; 21.5 
by 28 cm, 179 pages; soft- 
cover, ISBN 0-471-06488-2, 
$7.95. 

APL-Stat, James B Ramsey 
and Gerald L Musgrave. Bel- 
mont CA: Lifetime Learning 
Publications, 1981; 21.5 by 
28 cm, 356 pages; softcover, 
ISBN 0-534-97985-8, $14.95. 
Solutions manual for above 
$3.95. 

Apple Machine Language, 
Don Inman and Kurt Inman. 
Reston VA: Reston Pub- 
lishing Company Inc, 1981; 
16 by 24 cm, 296 pages; hard- 
cover, ISBN 0-8359-0231-5, 
$9.95. 

The Calculator Afloat, 
Captain Henry H Shufeldt, 
USNR (retired) and Kenneth 
E Newcomer. Annapolis 
MD: Naval Institute Press, 
1980; 16 by 23.5 cm, 225 
pages; hardcover, ISBN 
0-87021-116-1, $16.95. 

Computers in Society, 
Donald H Sanders. New 
York: McGraw-Hill Book 
Company, 1981; 19.5 by 24 
cm, 622 pages; hardcover, 
ISBN 0-07-054672-X, $16.95. 

Disassembled Handbook 
for TRS-80, Volume HI, 
Robert M Richardson. 
Chautauqua NY: Richcraft 
Engineering Ltd, 1981; 24 by 
28 cm, 239 pages; softcover, 
ISBN-none, $18. 

Electric Machines and 
Transformers, Leonard R 
Anderson. Reston VA: Res- 
ton Publishing Company Inc, 
1981; 18.5 by 24 cm, 305 
pages; hardcover, ISBN 
0-8359-1615-4, $18.95. 

Experimentation with 
Microprocessor Applica- 
tions, Thomas W Davis. Res- 
ton VA: Reston Publishing 
Company Inc, 1981; 17.5 by 
23.5 cm, 237 pages; soft- 
cover, ISBN 0-8359-1812-2, 
$9.95. 

Fifty BASIC Exercises, J P 
Lamoitier. Berkeley CA: 
Sybex, 1981; 18 by 23 cm, 
253 pages; softcover, ISBN 
0-89588-056-3, $12.95. 

FORTRAN IV, Second 
Edition, J Friedmann, P 
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SINGLE 

BOARD 

TECHNOLOGY 



$m 




$9QQC 

Basic system with: 600K bytes ^wwwh 

• 1.2 megabytes $3995. 

• 2.4 megabytes $4995. 

Suggested list price. 

A Z80A CPU combined with the CP/M® operating system 

opens new vistas to software availability for eight-bit 

micros. FORTRAN, COBOL, BASIC, APL, PL/1 and 

Pascal are available now to accom modate today's 

scientific, educational, sophisticated small business 

and personal system users. 



4MHzZ80ACPU 
CP/M 2 operating system 
64K 200ns main memory 
6K 300ns video memory 
8-inch dual floppy drives 



color video text & graphics 
sound generator 
2-serial ports 
2-parallel ports 
4-counter/timers 



Quantity discounts are available. 
OEM inquiries are invited. Please contact: 

COLONIAL DATA SERVICES CORP. 

05SanfordSt.,Hamden,Connecticut06514 

(203)288-2524 EAST COAST . (415)957-9195 WEST COAST 
®CP/M is a registered trademark of Digital Research, Inc. 




S-100 GRAPHICS 



JM 



Unretouched photograph 

51 2 X 640 matrix availablejn black and 
white, gray tones, or color 

Bit mapped design for high speed perfor- 
mance 

Easily expandable from basic black and 
white by adding memory planes. 

Variety of software: graphical BASIC, 
Tektronix emulator, printer drivers, 
character editor 

Compatible monitors and printers available. 

) CAMBRIDGE DEVELOPMENT 

LABQRATORY 
36 Pleasant Street, Watertown, MA 02172 
' (617)926-0869 



ANNOUNCING XRE 256K BYTE 
RAM BOARD 



The company that was first with the 8088 on the S100 bus, now in- 
troduces the LDP 256K RAM board. The board is presently configured 
as a 64K Dynamic board with upgrade kits available in August to a 
full 256K Bytes. 

Buy the RAM with the future. Why settle for anything less! The RAM 
features the following: parity for error control, meets all IEEE 696 
specifications, 8/16 bit operations, no wait states with a 5 MHz 8088. 

Introductory 64K price of $695 until June 15th after which it will be 
$795. 

LDP88 - The first, the best and the least expensive 8088 CPU 

available for the S100 bus. 
LDP72 — Advanced floppy disk controller: single and double density 

operation, single or double sided drives, 5 1/4" or 8" drives 
LDP1 — For the person who prefers the complete package, the LDP1 

has 64K of RAM, 8088 CPU. 8" floppy disk with controller, 

mainframe and power supply with either 86-D05 or 

CP/M86. 



PRICES 




KIT 


ASSEMBLED & TESTED 


LDP64K RAM 




n/a 


$695.00 


LDP88 




$349.95 


399.99 


LDP72 




219.95 


274.95 


S100 Prototype Board 




29.95 




86-DOS 




195.00 




CP/M-86 




250.00 




Micro Soft Basic 86 




500.00 


86-DOS required 






350.00 


with LDP1 and 86-DOS 






250,00 


CP/M-86 required 


Rev. A LDP88's while 


they last 


275.00 




LDP1 with CP/M-86 or 


86-DOS 


3499.99 





LOMAS DATA PRODUCTS 



11 Cross Street 
Westborough, MA 01581 
Telephone (617) 366-4335 



PAiSCMjM 
CP M-»fa IS 




LINE VOLTAGE 
TRANSIENT CLIPPING 



Features Parallel Operation 
PROTECTS: 

•Computers 

• Micro-Computer Systems 
•Word Processors 
•Cash Registers 
•Power Supplies 



5000 Hits/Second 
PROTECTS AGAINST: 

•High Energy Voltage 
Transients 
•On-Off Switching 
•Lightning Induced Transients 
• Inrush of On/Off Power 




MARC 

INDUSTRIES, INC. 



TRANSIENT VOLTAGE _ 
SURGE SUPPRESSOR LISTED 






Dealer Inquiries invited. 



7133 Rutherford Rd 
, (301)298-3130 



Baltimore, Md. 21207 
800-63&9098 ^ 
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ATTENTION GOVERNMENT D P 
USERS AND PURCHASERS 

We represent many fine micro products and manufacturers 
on the GSA Schedule, including 

Apple^ Cromemco 
and Computer Corporation of America 

Purchasing from the Schedule will save you the time 
consumed by the bid process. Products shipped throughout 
the United States and world-wide. Visit or write any of our 
stores for more information or to receive our catalogue of 
products represented. 

Compiiters. 



the dependable stoie 



257 West Street, Annapolis, MD 21401 - (301) 268-6505 

13A Allegheny Avenue, Towson, MD 21204 - (301) 296-0520 

9330 Georgia Avenue, Silver Spring, MD 20910 - (301) 588-3748 

or Call (301)268-5801 

Career Opportunities Available * An Equal Opportunity Employer 




HOBBYISTS! 

EPROM PROGRAMMING 

for as low as $9.95 

LTSI will reproduce your program on an EPROM supplied by us 

• Input from Master EPROM, Truth Table, or Paper Tape in standard format 

• Output to 2708, 2716, 2732, 2564 U.S. manufactured EPROM 

TERMS: 

• Checks or money 
orders (do not send 
cash) 

• Allow up to 4 weeks 
for delivery 

• Illinois residents add 
6% sales tax. 



Please reproduce the enclosed (MASTER EPROM. PAPER TAPE. Non-returnable TRUTH TABLE) program on 
a {2708. 2716. 2732. 2564) EPROM . You will find enclosed my check or money order for $ . 

# of EPROMS requested ^ 

NAME . 

ADDRESS 

CITY/STATE/ZIP 

PHONE 



Output to INPUT 
EPROM Master EPROM 
device or Paper Tape 


FROM: 
Non-returnable 

Truth Table 


Charge for each 

extra programmed 

EPROM 


2708 $ 9.95 


$ 24.95 


$ 8.00 


2716 $20.95 


$ 50.95 


$15.00 


2732 $35.95 


$ 80.95 


$30.00 


2564 $95.95 


$155.95 


$90.00 


Blank TRUTH TABLE entry forms available upon request 

LOGIC TECHNOLOGY SERVICES, INC. 

2400 E. Oakton 

Arlington Heights, IL 60005/312-364-4670 



SIGNATURE. 



Greenberg, and A Hoffberg. 
Somerset NJ: John Wiley & 
Sons Inc, 1981; 17 by 25.5 
cm, 499 pages; softcover, 
ISBN 0-471-07771-2, $10.95. 

Fundamental Structures of 
Computer Science, W A 
Wulf, M Shaw, P N Hilfinger 
and L Flon. Reading MA: 
Addison-Wesley Publishing, 
1981; 17 by 24.5 cm, 621 
pages; hardcover, ISBN 
0-201-08725-1, $21.95. 

H-8 Programming for 
Beginners, Don Inman and 
Bob Albrecht. Portland OR: 
Dilithium Press, 1980; 13.5 
by 21.5 cm, 194 pages; soft- 
cover, ISBN 0-918398-17-7, 
$8.95. 

LISP, P H Winston and B 
K P Horn. Reading MA: 
Addison-Wesley Publishing, 
1981; 16 by 23.5 cm, 430 
pages; softcover, ISBN 
0-201-08329-9, $13.95. 

Multinational Computer 
Nets, Richard H Veith. Lex- 
ington MA: Lexington 
Books, 1981; 16.5 by 23.5 
cm, 133 pages; hardcover, 
ISBN 0-669-04092-4, $18.95. 

Problem-Solving and 
Structured Programming in 
Pascal Elliot B Koffman. 
Reading MA: Addison- 
Wesley Publishing, 1981; 16 
by 23 cm, 483 pages; soft- 
cover, ISBN 0-201-03893-5, 
$13.95. 

Programmer's Guide to 
LISP, Ken Tracton. Blue 
Ridge Summit PA: Tab 
Books Inc, 1980; 13 by 21 cm, 
210 pages, softcover, ISBN 
0-8306-1045-6, $6.95; hard- 
cover. ISBN 0-8306-9761-6, 
$10.95. 

Protocols & Techniques 
for Data Communication 
Networks, Franklin F Kuo, 
editor. Englewood Cliffs NJ: 
Prentice-Hall Inc, 1981; 18.5 
by 24 cm, 468 pages; hard- 
cover, ISBN 0-13-731729-8, 
$29.95. 

The Small Computer in 
Small Business, A Guide to 
Selection and Use, Brian R 
Smith. Brattleboro VT 
Stephen Greene Press, 1981 
16 by 23.5 cm, 143 pages 
hardcover, ISBN 0-8289-0407-3, 
$12.50. 

Small Computers for the 
Small Businessman, Nicholas 
Rosa and Sharon Rosa. 
Portland OR: Dilithium 
Press, 1980; 14 by 21 cm, 301 
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DISK DRIVE WOES? 
PRINTER INTERACTION? 
MEMORY LOSS? ^^ 

ERRATIC OPERATION? 

Don't 

Blame The 
Software! 

Power Line Spikes, Surges & m;^^ 

Hash could be the culprit! 

Floppies, printers, memory & processor often interact! Our unique 

ISOLATORS eliminate equipment interaction AND curb damaging 

Power Line Spikes, Surges and Hash. 

• ISOLATOR (ISO-1) 3 filter isolated 3-prong sockets; integral 
Surge/Spike Suppression; 1875 W Maximum load, 1 KW load any 
socket $6295 

• ISOLATOR (ISO-2) 2 filter Isolated 3-prong socket banks; (6 
sockets total); integral Spike/Surge Suppression; 1875 W Max 
load, 1 KW either bank $62.95 

• SUPER ISOLATOR (ISO-3), similar to ISO-1 except double 
fHterlna & Suppression $94.95 

• ISOLATOR (lsO-4), similar to ISO-1 except unit has 6 
individually filtered sockets $106.95 

• ISOLATOR (ISO-5), similar to ISO-2 except unit has 3 socket 
banks, 9 sockets total $87.95 

• CIRCUIT BREAKER, any model (add-CB) Add $ 8.00 

• CI\T BRKR/SWITCH/PiLOT (-CBS) Add $16.00 

Master-Charge, Visa, American Express 

Order Toll Free 1-800-225-4876 

(except AK, HI, MA, PR & Canada) 



IS^EIectronic Specialists, Inc. 

171 South Main Street Natick. Mass. 01760 
Technical & Non-SOO: 1-617-655-1532 



DECLSMl 
Components 

Dependable service 
at discount prices 

Domestic 
and Export 



mini 



I 




vv vv vv vv 



Compuier Suppliers, inc. 

25 Chatham Rd., Summit, N.J. 07901 
Since 1973 

(201) 277-6150 Telex 13-6476 

©Mini Computer Suppliers, Inc. 
1979 




THE FORTH SOURCE^'^ 


Specializing in the FORTH 


language. 




Printed Material 




Using FORTH, Manual 


$25.00 


PDP-11 User's Guide 


20.00 


Systems Guidetofig-FORTH 


20.00 


CalTech FORTH Manual 


11.00 


TinyPASCAL in fig-FORTH 


10.00 


fig-FORTH Gross Compiler 


30.00 


PLUS many source listings 




Machine Readable H89 & Z89 


Disks & 


Documentation 




Operating System, with tutorial 


$135.00 


fig-FORTH, CP/M, with tutorial 


135.00 


TinyPASCAL, with source 


75.00 


fig-FORTH, CP/M 


65.00 


Write for complete FORTH List 




MOUNTAIN VIEW PRESS | 


PO BOX 4656 




Mt. View, A 94040 





Save on Calculators 



Model Retail Your Cost 
New Hp-AlCV 2 2K bytes, 4 mem. modules 

built-in, slanted keyboard S325.00 

System One, HP41CV & Card Reader 495.00 

System Two. HP41C\/-Card Reader & Printer 840.00 

Card reader for41C/41CV 215,00 

Printer for 41 C/41CV 385.00 

HP-4IC new price 250.00 
Quad Ram to upgrade the HP41E: to 2.2K 

bytes leaving 3 ports,. .Plugs into the41C 95.00 



Optical Wand for 4 1C/41CV 125.00 

Memory Modules for 41C/41CV 39.50 

HP-34C Scientific 15000 

HP-38C Bus./R.E. '50 00 

HP-33C Scientific 90.00 

HP-32E Adv. Scientific 55.00 

HP-37EBus.Calc. 75.00 

HP-67 Programmable Sci. 375,00 

HP-97 Prog. Printer Sci. 750.00 

HP-85 Computer 3250.00 
New HP-83 Computer, similar to HP-85 
without printer S cassette 



$269,95 

394.95 
669.95 
169,95 
289.95 
189.95 

84.95 
109,95 
27.95 
H9,95 
1!9,95 
78.95 
49,95 
63.95 
299.95 
579,95 
2495.00 

1795,00 



j^- HEWLETT 
EM PACKARD 





EEPiJI 




Imi 




MBltl 




HI 




Bi 


j^^^'ll 


^siyiii 




^ 




si 




n 1 




1 



Olympic Sales is an 
HP authorized dealer 






"C" stands for 
continuous memcry. 

One year guarantee 
by HP on all calcs, 
90 days on computers. 
All units complete. 



lappkz GomputGr 



APPLE II and APPLE III 

Huge inventory of Apple II computers. 

16K-32K-48K. Disk drives, monitors, 80 

column card. Dow Jones & Quote 

Reporter. 

Pascal-Fortran— DOS 3.3. etc. You 

name it...we've got U at super low 

prices. 




Immediate delivery on Apple III com- 
puters 96K and 128K systems. Call us! 



Apple II 
personal computer 



Computers at unbeatable prices 



Texas Instruments 

99/4 console computer 
TI-5230 printer (was S495) 
TI-59 
PC lOOC 

EPSON MX80 printer 
Atari 800 16K cnsle compu 
AtariTVGame 
Mattel Intel TV Game 
Mattel Race Horse Aniyzr 
Centronics printer PI for 
Apple & Radio Shack 
computers. Was 495,00 



S449.95 
16995 
199.95 
149,95 
499,95 
759.95 
144.95 
239.95 
89.95 



Call us for best prices 

Centronics printers 17 models 

Novation models CD-CAT/CAT 7 models 

Shugart disk drives 6 models 

Paper Tiger printers 5 models 

Hazettine video displayterminals 7 models 

Diablo printers 4 models 

DEC VTIOO & VT103 2 models 



RCA VideoDisc SFT 100 player S469.95 (Many motion picture discs available) Call us 
SCM Typewriters • 320 models Seiko watches • Royal • Victor- Canon • Sharp • Casio and more. 



bOOG 

V/SA' 



Prices f.o.b. L.A, Minimum freight & handling charge— S4.95, In CA, add 6% sales tax. 
Goods subjectto availability. Wo'llbeatany advertised price if competitor has goods on ham 
"" CallMonSat7AM-6PM. 

Outside CA, toll free 800-421-8045 
Inside CA, toll free 800-252-2153 



OL«^mpic SALES compAnv. inc. 

216 South Oxford Ave • P.O. Box 74545 • Los Angeles. CA 90004 • (213) 381-3911 
Order Desk (213) 739-1130 • CuslomerService (213) 739-1100 • Telex 67-3477 
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Leverage Brings the Power of 
"C" t o Today's CP/M Ma chines 

Integration into Tomorrow's UNIX Environments is Anticipated 



Industry analysts now agree that UNIX 
will be the dominant operating system for 
16-bit microcomputer systems.* UNIX, 
which is widely recognized as the best oper- 
ating system ever developed, is written in the 
powerful systems programming language 
**C". Because of this, applications pro- 
grams written in "C" can interact directly 
with the operating system, giving them a 
clear-cut advantage over programs written 
in other languages. 

Leverage is a general purpose informa- 
tion management utility now available for 
use with 56K CP/M machines. Since it is 
written entirely in "C", Leverage can easily 



be integrated into future UNIX systems. 
This gives current Leverage users the capa- 
bility of upgrading to 16-bit micro systems 
without costly re-programming or database 
conversions. 

Leverage combines a number of powerful 
tools, includingf ull screen data entry, report 
generation, word processing and subset ex- 
traction, into an integrated, easy-to-use 
package. The Leverage system allows you, 
for example, to computerize your mailing 
lists, personnel files, or inventory system. 
(Leverage can outperform, feature for 
feature, any mailing list program on the 
market.) 



*See, e.g., Byte Magazine "Bytelines" column of Nov 1980, Dec 1980 and Feb 1981; Comm. ACM 

24,2 (Feb 1981), 57-58; Sept 1979 Byte p. 82. 
Leverage is a trademark of Urban Software Corp., UNIX of Bell Labs, CP/M of Digital Research. 

Leverage Program $185 

ManualAlone $ 15 (Credited to subsequent program purchase) 

Leverage Newsletter $ 10 /year (First year included with purchase) 

For complete details on Leverage and current information on hardware compatibility, 
call or write for a brochure. 

Urban Software Corporation 

19 West 34th Street • New York, N.Y. 10001 • (212) 947-3811 



(212) 986-7690 

MAIL ORDER ONLY 



Micro ComOUter Vour Onc stop For. . .Quality and Huge Savings 



DISCOUNTc 



QUALITY • DELIVERY • SERVICE 

60 E. 42nd St Suite 411 New York, NY 10017 .4 




CENTRONICS 

CALL FOR PRICES 



ATARI 

800— $795 



APF 

IMl - $495 
IM2 - $988 




COMMODORE 

16K - $888 
32K - $1088 
2022 - $695 
2040 - $1088 
8050 - $1535 
8032 - $1495 





XYMEC 

HQ 1000 - $2395 



NEC 
SPINWRITER 

5510 - $2795 
5520 - $2990 



SALE! 

EPSON MX-80 

EPSON MX- 70 

MX-80FT 

PAPER TIGER 
445 & 460 & 560 

CALL FOR PRICE 




SUPERBRAIN* 

32K - $2445 
64K - $2749 
64KQD - $3395 



mzi 



DIABLO 

630 

$2195 

1730 - $2195 



* (DENOTES ITEMS 
SHIPPED F.O.B. NYC) 



MAIL ORDER ONLY 

Send Certified Check (Personal or Company Checks require 2 weeks to clear.) 

We pay all shipping and insurance charges except items marked with asterisk. PHOMF ^212^ Qft#>-7ftQf) 

VISA. MasterCharge add 5% N.Y.S. Residents add appropriate sales tax. rn^^l^D. 1^1^; t^OO-ZO^Ai 



pages; softcover, ISBN 
0-918398-31-2, $12.95. 

33 Challenging Computer 
Games for TRS-80/Apple/ 
PET, David Chance. Blue 
Ridge Summit PA: Tab 
Books Inc, 1981; 13 by 21 cm, 
256 pages; softcover, ISBN 
0-8306-1275-0, $7.95; hard- 
cover, ISBN 0-8306-9703-9, 
$14.95. 

Troubleshooting Solid- 
State Circuits, G Loveday 
and A Seidman. Somerset 
NJ: John Wiley & Sons Inc, 
1981; 23.5 by 19 cm, 110 
pages; softcover, ISBN 
0-471-08371-2, $7.95. 

Understanding Computer 
Systems, Harold W Lawson, 
Jr. Linkoping, Sweden 
Harold W Lawson Jr, 1979, 
20.5 by 29 cm, 150 pages, 
softcover, ISBN 91-7372-222-9, 
$15.25. 

Understanding Micropro- 
cessors, Lloyd Rich. Reston 
VA: Reston Publishing Com- 
pany Inc, 1981; 16 by 23.5 
cm, 296 pages; hardcover, 
ISBN 0-8359-8057-X, $17.95. 

Without Me You're Noth- 
ing, The Essential Guide to 
Home Computers, Frank 
Herbert with Max Barnard. 
New York: Simon and 
Schuster, 1980; 16.5 by 24 
cm, 304 pages; hardcover, 
ISBN 0-671-41287-6, $14.95. 

Word Processing, Rod Van 
Uchelen. New York: Van 
Nostrand Reinhold Com- 
pany, 1981; 20.5 by 23.5 cm, 
128 pages; softcover, ISBN 
0-442-28646-5, $7.95. ■ 



This is a list of books 
received at BYTE Publica- 
tions during this past 
month. Although the list is 
not meant to be exhaustive, 
its purpose is to acquaint 
BYTE readers with recently 
published titles in computer 
science and related fields. 
We regret that we cannot 
review or comment on all 
the books we receive; in- 
stead, this list is meant to be 
a monthly acknowledgment 
of these books and the pub- 
lishers who sent them. 
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MODEL PC-10: Finger Controlled 




Desoldering 
Systems 

REMOVE ANY COMPONENT 

FROM ANY PCB 

. . . QUICKLY AND SAFELY 



MODEL PC-20: 
Footpedal Controlled 



STANDARD SYSTEM FEATURES 

■ Lightweight and Portable 

■ Internal Vacuum Pump 

■ Sodr-X-Tractor Handpiece 

■ Variable Temperature Control 




fNCORPORATED 

9893 Brewers Court ■ Laurel, Md. 20810 ■ phone (301) 490-9860 




Who is it for? 
Everyone 




INTRODUCING 

"GLOBAU" DATABASE 
MANAGEMENT SYSTEM© 

The Only System Your Microcomputer 
Will Ever. Need 

Extremely comprehensive, versatile user-oriented management 
system for database creation and list maintenance. Runs under 
CP/M* and CBASIC2** on a microcomputer system in only 48K 
RAM. 

Completely user-defined file structure v^nth sequential, random and linked file 
maintenance; user defined number of fields; data transfer between records; 
high speed search algorithms; built-in ISAM; fast sort/merge utility; record 
selectable output can be formatted and printed on various forms (labels, 
envelopes, etc.); links to CP/M commands or programs with automatic 
return to Global. 

Supplied on standard 8" IBM disk (TRS-80 Model II), complete with 
BASIC subroutine library in source code, with comprehensive 
manual. 

• Jradx.'mark of ** Trademark ol Shipping and <IJO/\/\ 

Oigiful Research Software Svsterjis Vil"'^!!"5 OUU 




Included 

MANUAL ONLY 



.$30 



GLOBAL 
I PARAMETERS 

1505 Ocean Ave., Brooklyn, N.Y 



DEALER INQUIRIES 
WELCOME 

11230 212/258-5003 





NOW WITH 
TMS 9918A 



SINGLE BOARD COLOR VIDEO 
AND SOUND GENERATOR KIT $350* 

COLOR VIDEO KIT $320' 

•STANDARD KIT INCLUDES TMS 9918. 
ADD $25 FOR TMS 9918A. 



COLOR VIDEO PROCESSOR 

• Text, Graphics, Animation • 16 Colors • 256 x 192 Reso- 
lution • NTSC Composite Video Output • Uses TMS 9918 

• Includes I/O Mapped 16K Video Memory • 3D Simulation 
with 32 Video Sprites • 2 Byte X-Y Positioning • Real Time 
Clock • 8 Level Interrupt Selection • Inexpensive RF Mod- 
ulator allows easy connection to any color TV • Video over 
Video and Extended Graphics II Mode with TMS 9918A • 

PROGRAMMABLE SOUND GENERATOR 

• Music, Sound Effects.ToneSignaling, Ultrasonics • 27 Hz 
to 111 KHz Range • 3 Programmable Analog Channels with 
Separate Frequency, Volume and White Noise Control • 10 
Selectable Envelope Wave Shapes under Software Control 

• Two 8-Bit Programmable I/O Ports for use as External 
Keyboard/Display Interface • Power Amplifier fordriving 
External Speaker • 

Texas residents add 5% sales tax. Prices include complete documentation with 
programming examples. PC board is solder-masked with gold contacts. Add S100 
lor assembled and tested units. Send S14.50 for 120 paoe manual, refundable with 
order. Compatible with Z80, 8085 and 8080 at 2 or 4 IVlVtz on S-100 buss. 

jmX ELECTRONIC DESIGN ASSOCIATES 

""^ P.O. Box 94055 Houston, Texas 77018 (713)999-2255 



Memory Boards for ATARF^ 800 & 400 Computers 

Assembled and Tested Ready to plug in 

Completely Compatible One Year Warranty 

No Modifications necessary 

16K $ 99.95 

16K with gold plated connector tabs 109.95 

32K with gold plated connector tabs 1 99.95 

Visa and Mastercard accepted Quality discounts available 
Dealer inquiries invited 

Anderson Peripherals, Inc. 

P.O. Box 629 

Richardson, Texas 75080 

214-231-6866 

TMATARI is trademark of Atari Corp. 
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FINDING SOLUTIONS 

AND BEING COMPETITIVE 

IS OUR BUSINESS. 

Having problems and looking for a 

computer to help solve them? 

Are you finding computer dealers 

come in one of two u'ays? Either 

Full system support vi'ith Full price 

or TaKe it or Leave it vi'ith Lovc' 

price. At Omega we don't believe 

that you should have to make a 

choice. Yes, vi'e're in business to sell 

products but also, to solve your 

problems. Our prices vc'ill be the 

lowest possible. Our support and 

product quality w'\\\ be second to none. Check out our Mail Order prices in this 

ad (our retail prices w'\\\ be higher). See If you don't agree u'ith our first claim. 

For our second claim, call us vi'lth your data processing needs and problems. 

Better yet, come in and see us. Finding solutions and being competitive is our 

business. We never forget either of them. 




[apple computer 

■ Authorized Dealer 



APPLE III SCALL 

APPLE II "PLUS" 48K $ 1 169.95 

HEWLET PACKARD 85 or 83 $ CALL 

APPLE It ACCESSORIES: 

Disk II with controller $ 535.00 

Disk II 2nd drive 455.00 

Graphics Tablet 665.00 

Language System with PASCAL 395.00 

Silentype Printer W/Int 526.00 

Integer Firmware Card 1 52.00 

Microsoft Z-80 Softcard 259.00 

Videx videoterm 80 col Card 279.00 

Sanyo 12" Green Monitor 269.00 



Supplies: 

Scotch Diskettes - Best of Quality! 
price per box of (10) 

744-0, 10. 32 $ 27.00 

740-0 SS/SD Sector 31.00 

741-0 SS/DD Sector 37.00 

743-0 DS/DD No Format 44.00 

New Products: 

Videx L/C Adapter 1 10.00 

Microsoft 16K RAM Card 169.00 

D.C. Hayes Micromodem II 315,00 

Novation DCAT Modem 195.00 

EPSON MX-80 CALL 



MaW Order Terms of Sales: Price based on prepaid orders. NO COD's. Visa or Master Charge orders add 3% to purchase 
price. Allow 14 working days for personal and company checks to clear. Order under $100.00 add $3.00 for shipping and 
handling. All orders (unless specified in ad) within Continential U.S. shipped U.P.S. no charge. APO or out of Continential 
U.S. write or call for shipping charges. All prices subject to change and all offers subject to withdraw! without notice. CA 
residents add 6% sales tax. 

OMEGA MIQFC [iCMCillTEFS 



The Problem Solving Company 



3447 Torrance 8oulevard • Torrance, California 90503 • (213) 370-9456 



mRRK GDRDOn 



DIVISION OF MARK GORDON ASSOCIATES, INC. 
P.O. Box77,Charlestown. MA02129 (617)491-7505 



COMPUTERS 

Atari 800 W 16K 799.00 

4K Model III 599.00 

Model II 64K System 3499.00 

16K Model III 879.00 

DISK DRIVES 

40 Track 5V4 inch drive 314.00 

80 Track 5V4 544.00 

4 Disk Drive Cable 39.00 

PRINTERS 

Centronics 730 599.00 

Epson MX80 Call for price 

Epson MX70 Call for price 

Centronics 737 849.00 

Okidata Microline 83 999.00 

Okidata Microline 82 729.00 

Integral Data 440G 999.00 

N EC 55 1 w-tractor 2679.00 

Okidata Microline 80. 499,00 

Diablo 630 2495.00 

MISC HARDWARE 

Expansion int TRS-80(Ok) 269.00 

Novation D-Cat Modem 166.00 

16K Memory Kit 41.99 

Leedex Monitor 11 9.00 

Leedex 100G 139.00 

Leedex Color Monitor 399.00 

Printer Cable for above 49.00 

ISO-2 Isolator. 54.00 

AC LINE FILTER 24.00 

STORAGE MEDIA 

Scotch-box 10-5'« 27.00 

Memorex-box 10-5*4 22.00 
Plastic Storage Box 5 00 



OPERATING SYSTEMS 

NEWDOS by APPARAT INC 49.00 

NEWD0S4- by APPARAT INC 99.00 

MMS FORTH DISKETTE-PRIMER 79.95 

NEWDOS 80 149.00 

BUSINESS SOFTWARE FOR TRS-80 BY SBSG 

Free enhancements and upgrades to registered owners for the cost of 
media and mailing. 30 day free telephone support. User reference on 
request. 

Fully Interactive Accounting Package. General Ledger, Accounts Payable, 
Accounts Receivable and Payroll Report Generating 

Complete Package (requires 3 or 4 drives) $475.00 

Individual Modules (requires 2 or 3 drives) $1 25.00 

Inventory II (requires 2 or 3 drives) $99.00 

Mailing List Name & Address II (requires 2 drives) $ 1 29.00 

lntelligentTerminalSystemST-80 III $1 50.00 

The Electric Pencil from Michael Shrayer $150.00 

File Management System $ 49.00 



FINE PRINT 

TRS-80 is a Tandy Corporation trademark. Use of above operating systems 
may require the use of Radio Shack TRS-DOS. Radio Shack equipment 
subject to the will and whim of Radio Shack. 

ORDERING INFORMATION 

We accept Visa and Mastercharge. We will ship C.O.D.. certified check, or 
money order only. There will be a 40 percent deposit required on all C.O.D. 
ordersover$300.00.Massachusettsresidentsadd5 percentsales tax. 



I 



To order, call toll-free 1-800-343-5206 
For information call 617-491-7505 



The Company cannot be liable for pictorial ortypographic inaccuracies. 
The above prices do not Include shipping. 



ClHbs and 
Newsletters 



Microcomputers In 
Planning Association 

This group is dedicated to 
using micrcomputers in the 
field of planning. The em- 
phasis is on the use of 
microcomputers for physical 
or social planning, in public 
agencies, academia, or 
private firms. The dues are 
$10 per year, which includes 
a bimonthly newsletter. 

For further details, contact 
the group at 1204 People's 
Bldg, 60 Monroe at Ionia, 
Grand Rapids MI 49503, 
(616) 454-9375. 



MP/M 
Users Group 

MAPS is an MP/M users 
group that publishes a quar- 
terly newsletter called MAPS 
Digest. The newsletter con- 
tains application reports, 
compatibility issues, MP/M 
support product reviews, and 
problem areas and solutions 
discovered by MP/M users. 
Members receive a list of pro- 
grams in the MAPS software 
library and can participate in 
the MAPS bulletin-board ser- 
vice. Contact Digiac Cor- 
poration, Commercial Prod- 
ucts Division, 175 Engineers 
Rd, Smithtown NY 11787, 
(516) 273-8600. 



Monadnock 
Computer Society 

The Monadnock Com- 
puter Society meets on the 
first Thursday of each month 
at the Keene State College 
Library in Keene, New 
Hampshire. Club members 
own and use the most 
popular microcomputers on 
the market. The club is ac- 
tively seeking information 
from other organizations. 
MC5 Output, a monthly 
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MART, INC. 



GO FOR IT! 

FOR PRICE,QUALITY& RELIABILITY 

ADDS REGENT 25 $ 925.00 

ANACOM Printer (Ser./Par.) 150CPS .... 1095.00 

ANADEX Printer DP-9000 1299.00 

ANADEX Printer DP-9500/9501 1375.00 

BASE 2 Printer with options 599.00 

CENTRONICS Printer 779 w/tractor 975.00 

CENTRONICS Printer 730 (Parallel) 675.00 

CENTRONICS Printer 737 (Parallel) 825.00 

EATON Dot Matrix Parallel 399.00 

EPSON MX 80 Call 

MICRO-TERMS Call 

OKIDATA Microline Series Call 

TELEVIDEO 920-B 795.00 

PAPER TIGER 460G 1 1 75 

TRIMM-Printer Stand with basket 95.00 

CALL FOR QUOTES ON ANY OTHER MICRO PRODUCTS 

We are dealers for BASF. DYSAN, 3M(SC0TCH) Dis- 
kettes, Cartridges, Mag Tape, etc. In addition we carry a 
complete line of Printer Ribbons and other data process- 
ing accessories. 

( ^■I -__J#^E1 1840 LINCOLN BLVD., 

^T||^P« / ^ SANTA MONICA, CA 90404 
imaLaf Jl (21 3) 450-591 1 (call collect) 

IyIART, INC PRICES SUBJECT TO CHANGE 



CATCH THE S-100 INC. BUS! 






OUR 


LIST 


SPECIAL 


PRICE 


CASH 




PRICE 



Morrow Designs Discus II D 
Double Density Disk System 
w/CP/M & Microsoft Basic A&T 

Godbout XX-20-32K Static 
Memory Unkit 

S.D. Systems VDB 80x24 Kit 

Ithaca Intersystems MPU-80 
Series II Z-80 A&T 

SSM I/O 4 with 2P&2S ports Kit 

Potomac Micro-Magic Modem 
A&T 



1199.00 959.00 



559.00 449.00 

437.00 349.00 

395.00 316.00 

210.00 178.00 

399.00 339.00 

Subject to Available Quantities • Prices Quoted Include Cash Discounts. 
Shipping & Insurance Extra. 



We carry all major lines such as 

S.D. Systems, Cromemco, Ithaca Intersystems, North Star, 

Sanyo, ECT, TEI. Godbout, Thinker Toys, SSM. 

For a special cash price, telephone us. 

S-IDD,inc. 

7 White Place, Clark, N.J. 07066 
201-382-1318 

Hours: Mon. - Fri. — 10 a.m. to 6 p.m. 



BYTE 

BACK ISSUES 

FOR SALE 



The following issues are available; 

1976: July 

1977: April thru December except October 

1978: February thru December except August and November 

1979: January thru December except February and March 

1980: January, March thru August, November and December 

1981: February to current issue 

Cover price for each issue through August 1977 is $1.75 

Domestic; $2.75 Canada and Mexico; $3.75 Foreign. 

September 1977 through October 1979 issues are $2,50 

Domestic; $3.50 Canada and Mexico; $4.50 Foreign. 

November 1979 to current is $3.00 Domestic; $4,00 Canada 

and Mexico; $5.00 Foreign. 

Send requests with payment to: 

BYTE Magazine 

70 Main St, Peterborough NH 03458 
Attn: Back Issues 

Please allow 4 weeks for domestic delivery 
and 8 weeks for foreign delivery. 

* Payments from foreign countries must be made 
in US funds payable at a US bank. 



^NEW MODEMS! 



ORtG ANS OfFHOOK 

% ^ ^ 



SEND REC 

9 9 



^m MicnaisjET ^ 

MICROMATE ELECTRONICS, INC 



1 . A Smart One 
with auto everything 
built in! 

• Auto Dial 

• Auto Answer 

• Auto Mode 
(originate/answer) 

• "Direct Connect" 
for any computer 
with an RS232 
Interface. 

$299.00 



dn A "Direct 
Connect" for the 
Apple.* 

Does not need an 
interface card! 

• Auto Dial 

• Auto Answer 

• 25 Keyboard 
commands. 

• Will also operate 
interactively with 
your programs! 

$289.00 



O. An Acoustical 
Modem for the Apple.' 

Does not need an 
interface card! 

• Costs less to get 
on line than any 
similar modem. 

• 25 Keyboard 
commands. 

• Will also operate 
interactively with 
your programs! 

$179.00 



MICROMATE 
ELECTRONICS, INC. 



East Coast: 2094 Front Street 
East Meadow, New York 1 1 554 
(516)794-1072 



West Coast: 

11 16A 8th Street Suite 110 
Manhattan Beach, California 90266 



All "Direct Connect" modems are FCC certified. 

^Registered trademark of Apple Computer, Inc. 
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COMPUTER 

/^(^"Pl 1\| ' I ' H', J^ proudly announces the 

of our newest New York showroom 

480 LEXINGTON AVENUE 

(American Brands BIdg. Between 46th & 47th St.) 

scheduled opening April 16th. 



featuring... 
Tomorrow's 
Computers 
Today 
from 



Q 



CYomemco 



Complete Software 

Support for all 
Cromemco Systems 




SPECIAL 

PRICING 

AVAILABLE 

• 

WARRANTY- 
SERVICE 
INCLUDED 



Hardware & Software • Educational Library • Professional Assistance 
for Business • Engineering • Industry • Education • Home Entertainment 

COMPUTER CEFTER 



31 East 31st Street 

(between Madison & Park Avenues) 

New York • (212)889-8130 



DigiByte Systems Corp. 

480 Lexington Avenue 

(American Brands BIdg. between 46th &47th St.) 

New York • (212) 687-5090 



Mon.Tues. Wed. & Fri. 10AM to7PM • Thurs. 10 AM to 8 PM • Sat. 10 AM to 6 PM 



TYPEWRITER TURNS PRINTER 
FOR UNDER $300 





Our simple plug-in module converts Olivetti or Olympia electronic typewriters 
into computer printers or computer terminals!! 

• No modifications to the typewriter 

• Takes only minutes to install 
NO EXPERIENCE NECESSARY 

• Does not affect Olivetti warranty 

• Does not affect normal typewriter functions 

• All typewriter functions can be 
computer controlled 



• RS232C. IEEE and parallel interfaces 
available 

• KSR version turns typewriter 
into a computer terminal 

• Fully assembled, tested and burned in 



Available for the following: 
Olivetti ET121 



R/0 

KSR 

Olympia ES100 R/O 

KSR 



$295 
$445 
$295 
$445 



Please send me an interface kit for: 

PRAXIX 30/35 D ET121 D ES100 D R/O D 
KSR D Serial □ Parallel D IEEE D 



Name . 



All prices in U.S. funds. 
Please make cheque or 
money order payable to: 
Vertical Data Systems Inc. 

1215 Meyerside Dr„ Unit 2A 

Mississauga, Ontario 

Canada L5T 1H3 Card Number. 

* Module for Olivetti Praxis 30 (35) now available. 



Address 



State _ 



.Zip 



. Visa n Mastercharge I— I 



.Expiry Date_ 



See us at Booth 5520 



newsletter, is available. Con- 
tact Doug Scribner, FOB 405, 
Keene NH 03431, (603) 
352-5558. 



Computer 
Neophyte Newsletter 

ComputerTalk Associates, 
publisher of ComputerTalk 
for the Pharmacist, has intro- 
duced a monthly newsletter 
for first-time buyers and 
users of small-business com- 
puters. The newsletter covers 
software, hardware, legal 
issues, new products, and it 
gives advice on what to look 
for when purchasing a com- 
puter. It is designed for 
readers with no prior back- 
ground in electronic data pro- 
cessing. Subscriptions are 
available for $35 per year 
from ComputerTalk Associ- 
ates, Whitpain Office Cam- 
pus, 1750 Walton Rd, Blue 
Bell PA 19422, (215) 
825-4918. 



TRS-80 Users 
Group of Delaware 

If you live in the Delaware 
Valley area, there's a users 
group that would like to hear 
from you. For more informa- 
tion on the group and its ac- 
tivities, contact Tim ] Ihde, 
1116 Piper Rd, Wilmington 
DE 19803, (302) 478-7415. 



PDP-8 Users 
Software Exchange 

There's a free software ex- 
change service for DEC (Digi- 
tal Equipment Corporation) 
PDP-8 users. The service 
allows users to submit their 
software for exchange credits 
that can be used to obtain 
any software listed in the 
Quarterly Software Exchange 
Bulletin. Also available is the 
electronic magazine Digital 
Digest. Contact PDP-8 Soft- 
ware Exchange, 3169 Hol- 
comb Bridge Rd, Suite 307, 
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NNhatdo/ouwant 

your computer and 

videopla/ertodo 

that the/ can't do now? 



□ A. Display videotape segments 

then automatically switch to 
computer text. 

□ B. Display multiple-choice options 

at each stage of the presenta- 
tion, then, depending on the 
choice made, replay any portion 
of text and/or video, or move on 
to new material. 

n C. Show any portion of the com- 
puter text and/or videotape 
(randomly accessed) depend- 
ing on the pace and/or choices 
of the user. 



n D. ALL OF THE ABOVE 
do it all on one screen. 



and 



If you checked D, contact us for more 
information on Cavri Interactive Video. 
We offer a reasonably priced, sophisti- 
cated system that links an Apple* or an 
RS-232 interfacing computer with a 
Sony or Panasonic VCR and TV 
screen — with no modification. In- 
cluded are simple, straightforward in- 
structions for writing your programs. 
Plus frame-accurate stops and 
switches with no accumulated error. 

Write or call today and join the many 
companies, large and small, that are 
improving their audiovisual training 
and testing with the new technology 
pioneered by Cavri. 



Training, of course, is only one appli- 
cation. Now you can catalogue any- 
thing — for example, a museum can 
videotape its paintings, sculptures, 
and artifacts, then show them by artist, 
subject, date, or any other grouping, 
regardless of the sequence in which 
they were recorded on the videotape. 
Tell us your application, and we can 
help by supplying the system and 
guidance on programming and video- 
tape or videodisc production. 



Cayfl 

interactive Video 

26 Trumbull Street, New Haven, CT 0651 1 
(203) 562-4979 



*TM — Apple Computer Co. 



Clubs and Newsletters 



Department 1019, Norcross GA 30071, 
(404) 447-4736. 



Computernews for Dentists 

This monthly 4-page nev^sletter con- 
tains information about computers, 
developments in technology, and explana- 
tions of components. The newsletter 
shoves dentists hov^ the computer can help 
in their v^ork, especially in management. 
Computernews for Dentists is published 
by Praxis Computer Inc, 431 St Paul St, St 
Catherines, Ontario, L2R 3N4, Canada, 
(416) 688-2611. 



MICRO 

MICRO (Midv^est Interactive Com- 
puter Organization) meets on the second 
Saturday of each month. Dues are $15 per 
year. Members ov^n Apple, TRS-80, OSI, 
TI 99/4, KIM, Technico, and other makes 
of computers. Contact MICRO at 1520 W 
Capitol Dr, Appleton WI 54911. 



The Aurora 
Computer Society 



The Aurora Computer Society meets on 
the second Wednesday of each month at 
the Holyrood School, 7920 94th Ave, 
Edmonton, Alberta, at 7:30 PM. The 
group is involved in computer-to-amateur 
radio interfacing and BASIC classes. 
Members own PET, TRS-80, SwTPC, and 
other kinds of microcomputers. A 
monthly magazine. Intercom 80, features 
technical articles and nev^s of the Society. 
They are interested in communicating 
v^ith other groups. Contact Bob Hunt- 
ingford, POB 4342 South Edmonton, 
Alberta; or Bill Gillespie, 10129 90th St, 
Edmonton, Alberta, T5H 1R5, Canada. ■ 



ELIMINATE INTERACTING 
FLOPPIES, PRINTERS 

and processors with these AC power centers that have 
spike suppressors and filtered AC sockets. 



8 sockets, 3 pairs 
individually filtered, 
spike suppression 



MFJ-1107 



$i;q95 



69 




12 sockets, 
one filter 
for all, spike 
suppression 



MFJ-1106 



49 



95 




1 2 sockets, 

spike 

suppression 



IVIFJ-1105 

95 




New MFJ multi-outlet AC power centers let 
you eliminate interaction of floppies, printers, 
memory, etc. caused by power linn coupling, 
and eliminate power line spikes that can cause 
memory loss, errors, and erratic operation. 

MFJ-1107 . varistors (from each line to ground 
and line to line) suppress spikes. 

8 sockets (4 pairs), all 3-prong. RFl pi-filters 
on each line for each of 3 pairs of sockets iso- 
late equipment from each other and power line. 
Fourth pair is unswitched/unisolated. 

Lighted power switch. Pop-Out fuse. 3-wire 
6 foot cord, 15A/125VAC. 1875 watts total. 

Rugged heavy-guage aluminum case. Black. 
Easy mounting slots. 18"L x 2-3/4"W x 1-7/8"H. 

MFJ-1106 . similar to 1107 but 12 sockets 
(2 unswitched), one filter for all, has spike pro- 



tection, lighted switch, fuse. 

MFJ-1105 . same as 1106, less RFl filter. 
Order from MFJ and try it — no obligation. If 

not delighted, return it within 30 days for refund 
(less shipping). One year unconditional g uarantee . 

Order today. Call toll free 800-647-1800. Charge 
VISA. MC or mail check, money order foi amount 
as in(ficated above plus $4.00 shipping each. 

Eliminate spikes and interaction, order now. 



CALL TOLL FREE . . . 800-647-1800 



Call 601-323-5869 for technical information, or- 
der/repair status. Also call 601-323-5869 outside 
continental USA and in Mississippi. 

|II|E I ENTERPRISES, 

Iwir^V INCORPORATED 

Box 494, Mississippi State, MS 39762 . 
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A File Catalog System 
for UCSD Pascal 



Edward Heyman 

300 Center Hill Rd 

Centerville DE 19807 



It doesn't take long to accumulate a large number of 
disks with assorted software, particularly if you insist on 
a reasonable amount of backup. Finding a program you 
worked on two months ago can be a problem without 
some type of file organization. Ward Christenson pro- 
vided the CP/M world with that organization in his 
UCAT disk catalog system. I'd be lost without it. 

As my collection of UCSD Pascal files grew I needed a 
system similar to UCAT to cope with the problem. 
Hence, I created CATALOG (see listing 1). Written in 
Pascal, it does all the things that UCAT does as fast or 
faster than UCAT (even though UCAT is written in 
assembly language). A new directory can be merged into 
a 600-entry catalog in about 30 seconds. A search for a 
file in a 600-entry catalog takes less than a second. A 600- 
entry catalog uses about thirty-six blocks, as does the 
backup file. The program code file and pointer file use 
another twenty blocks for a total of ninety-two blocks. 

What CATALOG Does 

CATALOG maintains a file of records in which each 
record is similar to a UCSD Pascal directory entry. The 
record contains the name of the volume, the file name, 
the type of file, the date the file was last changed, and the 
length of the file. CATALOG gets the records directly 
from a volume directory during UPDATE. Once the 
CATALOG file is filled with records you can locate a file 
with the SEARCH command. 

Being lazy, I like to have my machine do as much of 
my work as possible, so I've added a few bells and 
whistles to the essential features. 

Using CATALOG 

For the CATALOG program to work, the files 
MASTCAT.DATA and CAT.POINT.DATA must be on 
Drive five. If they are not, the program asks if you want 
to create them. The first time the program is run you 
must respond with a "Y" to the prompts for file creation 
before you can proceed. 

Thereafter, executing CATALOG will bring forth the 
command line: 



CATALOG -S)earch D)isplay B)ackup U)pdate 
R)emoveQ)uit. 

The S Command 

Entering "S" will put the program in the Search mode 
with the prompt: 

ENTER THE NAME OF FILE TO BE FOUND- 

Uppercase must be used for the file name. Wild-card 
searches can be made by replacing the wild-card section 
with "= ". For example, the following entries may be 
made to find CATALOG. TEXT: 

CATALOG. TEXT 

CAT = 

= LOG. TEXT 



The directory of an entire volume can be obtained by 
typing the name of the volume followed by ":". 

Entering file name FREE. SPACE will display a list of all 
the cataloged volumes, the available space, and the most 
recent date of catalog update of each volume. 

The output of the Search command can be directed to 
the printer by typing "< " before the name of the file to be 
searched. 

The D Command 

Entering "D" in response to the main prompt line will 
display the entire catalog in alphabetical order. 

The B Command 

Entering "B" in response to the main prompt line will 
display all files that exist on only one volume (all files 
that do not have a backup). The routine checks only for 
the same file name; therefore, files with the same name 
but different dates are considered to be backed up. 

The U Command 

A response of "U" to the main prompt line will activate 
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the update routine, which will produce the prompt: 

ENTER UNIT NUMBER CONTAINING UPDATE 
VOLUME- 

If UNIT 5 is selected, the catalog file will be updated with 
the contents of the volume containing the catalog files 
(with the exception of MASTCAT.DATA). For all other 
volumes UNIT 4 should be used. 

The update procedure will first rename the main 
catalog file (MASTCAT.DATA) to BACKCAT.DATA 
and then read the directory for the volume on the selected 
unit and create a file name FREE. SPACE with the unused 
space on the volume. It will then sort the files by 
alphabetical order and merge the volume list with the 
catalog file (MASTCAT.DATA) and at the same time 
create the pointer file (CAT.POINT.DATA.). 

While merging, any file names added will be displayed 
on the console terminal and any files that were previously 
on the volume but were removed will be removed from 
the master file and displayed as having been deleted. 
After completion, the number of entries in both the main 
and backup files will be displayed. 

The beauty of Pascal is its self- 
documenting features— the pro- 
gram should not be difficult to 
follow. 



The R Command 

Entering an "R" in response to the main prompt will in- 
voke the prompt line: 

ENTER NAME OF VOLUME TO BE REMOVED- 

Entering a volume name and a carriage return will cause 
all entries in the main catalog file for the selected volume 
to be removed from the file and to be listed on the ter- 
minal. 

The Q Command 

To leave CATALOG enter "Q". UNIT 4 will be 
checked to see if it contains the booted system volume; if 
not, a prompt to insert the original system volume will be 
displayed on the terminal before the program is exited (to 
prevent a system crash). 

How the Program Works 

The beauty of Pascal is its self-documenting fea- 
tures — the program should not be difficult to follow. 

Since most systems will not have sufficient memory to 
hold a copy of both the old (BACKCAT.DATA) and the 
new catalog (MASTCAT.DATA) at one time, the files 
are read in and written out in sections. OCAT and NCAT 
are arrays that hold the records read from the old file and 
the records to be written to the new file, respectively. The 
size of these arrays is determined by the constant 
MAXREC. MAXREC should be adjusted to suit your 
memory size. NREC and OREC are variables associated 
with the number of records read or records written dur- 
ing the current read or write. DREC is associated with the 



VERSION 3.0 

It keeps getting 
better and better! 

Starting over a year ago with the 
original set of programs from 
Osborne & Associates, we have 
gradually developed a self- 
installing, reliable business 
package. A partial list of our 
enhancements: 

No-Hassle Installation. 

You simply select your desired 
configuration from a series of 
menus and go. There is no re- 
compiling necessary, except for 
some state payroll tax routines. 

CRT Independence. 

We support 16 terminal types 
directly, and provide a method 
for specifying more. We can 
make it run with your CRT - or 
your money back. 

File Access. 

Our GL account file lookups are 
much faster than the original. 
And now — with version 3.0 — 
we have doubled the number of 
accounts, customers, and ven- 
dors that can reside on a disk. 

There are many other im- 
provements — send for details. 

We believe our product to be the 
best Osborne-based business 
package available for CP/M- 
based microcomputers. We are 
committed to the ongoing sup- 
port of our users, through both a 
tech-support phone line and a 
generous upgrade policy. 

Vandata has been supplying ap- 
plications software for over eight 
years. Quality and support are 
our way of doing business. 

Our 30-day money-back 
guarantee speaks for itself. 

Generol Ledger with Cosh Journal $295 

Accounts Receivoble $295 

Accounts Poyoble $295 

Poyroll with Cost Accounting $295 

Ail Four Packages (GL, AR, AP, PR) $995 

Magic Wand (Super Word Processor!!) $345 

Pearl Level III (best prog, fool available) $645 

CBASIC-2 $110 

TRS80' MODIICP/M- 2.2 (P&T) $185 

H89/Z89 CP/M* 2.2 (Magnolia) $ 1 99 

Formats: Std. 8", 5" NorthStar DD, TRS-80 MOD II' 
H89/Z89. Manuals for GL, AR/AP, and PR ore not in- 
cluded in price — odd $20 per manual desired (AR/AP 
ore in one manual). CP/M and CBASIC-2 required to 
run accounting softwore. Users must sign licensing 
agreement. Dealer inquiries invited. 

To order coll: (206)542-8370 

or write: VANDATA 

17541 Stone Ave. K 
SeoTtle, WA 98133 

CP/M^' is o registered trademark of Digital Research 
TRS-80' is a registered trodemork ot Rodio Shock, lr»c. 



Circle 423 on inquiry card. 
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number of records in the directory. OTOTREC and 
NTOTREC are the total records read or written to or 
from a file. 

In order to speed the action of the SEARCH command 
a pointer file is created during UPDATE. The index to the 
pointers are the characters "A" to "Z", The array holding 
the pointers is called DEXRAY and is stored on disk in the 
file CAT.POINT.DATA. The pointer list is created by 
calls to the procedure SETDEX. It is written to file by 
procedure WRITEDEX and read into array DEXRAY by 
procedure READDEX. 

Procedure BACKUP checks to see if the file name of a 
record is unequal to its predecessor and successor. If it is, 
it is not backed up. Since the array is not large enough to 
hold all of the catalog file, provisions must be made to 
compare the last entry in one array with the first entry in 
the next array. The Boolean variables PASS and 
UNBACK are used for this purpose. 

To simplify the logic of procedure MERGE, several IF 
statements as well as the CASE statement have been used. 
The problem may be stated as follows: 



record in the new catalog and increment the new file 
pointer (NREC) and the directory pointer (D). 

• If the current directory record file name is equal to the 
current old catalog record file name, check the volume 
names. If the current directory record volume name is 
less than the old catalog record volume name, insert the 
directory record and increment the new catalog (NREC) 
and the directory (D) pointers. If the current directory 
record volume name is equal to the old catalog record 
volume file name, insert the directory record and incre- 
ment NREC, OREC, and D. If the directory record vol- 
ume name is greater than the old file record name, insert 
the old catalog record into the new catalog and increment 
the new catalog and old catalog pointers. 

• If the current directory record file name is greater than 
the old catalog record file name, insert the old catalog 
record in the new catalog and increment the new catalog 
pointer and the old catalog pointer. If the directory 
record volume name is equal to the old file record volume 
name, do not enter the record in the new catalog, and 
simply increment the old catalog pointer. 



• If the current directory record file name is less than the 
current old catalog record file name, insert the directory 



I hope that you will find CATALOG useful in keeping 
track of your files and programs. ■ 



Listing 1: A disk catalog system for UCSD Pascal. This program maintains a file of records in which each record is similar to a UC5D 
Pascal directory. Each record contains the name of the volume, the file name, the type of file, the date the file was last changed, and 
the length of the file. 

■{:$bi:)-{:l console :>-cl printer :>-cl cat,prn,text> 
program catalog? 

•{.:^< written by edward hey man ^y 
•C* 300 center hill road *> 
-C* centerville delaware 19807 *> 



CONST 



TYPE 



BLANKS = ' ' ? 

MAXREC=:^200f 
MAXREC..l = 201f 
NFILENAME=^*5:MASTCAT,DATA'' f 

ofilename=^*5:backcat,data^ f 

PFI LENAME= ^ +5 t CAT ♦ POINT ♦ DATA ' ? 
CLEARSCREEN=:12f 



DATE..RECORD = PACKED RECORD 

month: 0»»12i 

day: o,,3if 
year: o^^ioo 

END? 



DIR...SIZE = 0. .77? 

UOL....ID = STRINGC?:? 

FILE-ID = STRINGTlS^f 

FILE_TYPE = (UNTYPEDrXDISKrCODErTEXTr 

INFO yliATA y GRAF r FOTO r SECUREDIR ) ? 

dir»>record = record 

first^block: integer? 
last..block: integer? 



Listing 1 continued on page 411 
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Listing 1 continued: 



CASE d:i;r-f:i:le_>k:i:nd:f:i:le_>type of 

SECUREDlRr untyped: 

(D:i;R...UGL...NAME:uoL_>:i:Dr 

ZERd^BLOCKf 

NUM....(:)F....F:i;LESf 
total....bl(:)cks : integer t 
last....boot:date->record) ? 
xd:i: SK r code y text r info r dat a r 

GRAFrFOTO: 



(d:i;r....f:i;le.. 
lastbyte: 
d:i;r....f:i;i...e.. 



name: FILE. 
1 ♦ ♦ 5 1 2 r 

date:date_ 



I D f 



RECORD) 



END) 



CATALOG_>RECORD = PACKED RECORD 

UOL_>NAME:UOL..TDy 
riLE_>NAME:FILE_>IDr 
FILE.. ..KIND 
FILE....DATE 
FILE. ...SIZE 
END? 



FTLE__TYPEr 
DATE_>RECORDr 
0* ♦988? 



MAR 



DIRECTORY ^-^ ARRAYTDIR-^SIZEl OF DIR-RECORD? 
CATARRAY = ARRAY LO**MAXREC: OF CATALOG«.RECORD r 
FILEN :::: S T R I N G C! 2 1 T 
RECNUM = 0* ♦MAXREC_>1 r 

INDEX = ^A' ♦ ♦ ^Z^ r 

INDEX ARRAY = ARRAY C INDEX : OF INTEGER? 



NRECrNLRECrORECrOLRECfDRECrDLREC: RECNUM? 
NTOTRECrOTOTREC:0* ♦2047? 

remournfileendrofileendrdone:boolean? 

ch:char? 

dex: index? 

dexray : index array? 

P X FILE OF CHAR? -Cused to switch from console to printer> 
VOL r TEST rSYSTEMUOLUME:UOL.-.ID? 
CATFILErOCATFILErNCATFILE:FILE OF CATALOG_>RECORD ? 

NCAT r OCAT : CATARRA Y ? ^'^^'"^ ^ continued on page 412 



HARDWORKING SOFTWARE 



DISSAX/ A cunning two-pass 8080/Z80 disassembler 
that produces print and directly assembleable source 
outputs. DISSAX IS a sophisticated cross referencing tool that 
puts references where they belong, as line comments, not 
in a separate output section. Requires 16K CP/M. Manual $5/ 
Object $85/ Source $150. 



DISSAX/TXTBOOK/FRMFLEX 



CP/M is a trademark of Digital Research. 
CBASIC2 is a trademark of Compiler Systems, Inc. 
Manual prices applicable to software purchase. 

-rvr¥T»/^/^i/'/ -,- r r r i- • i i Delivered bv CEXEC opi 8" slpele depsitv 

IXIdUUK/ Text formatting software for sophisticated document soft sectored disks 

preparation or mass mailings, with the best price to performance ratio ^ Discount for purchase of all three pro- 
grams, Manual $30/ Object $300/ 



of any similar product, txtbook gives you total control over all facets of 
document preparation, including multi-level text insertion, several footnote 
styles, and automatic table of contents generation. Requires 40K CP/M. CBASIC2 
IfslT and Microsoft BASIC COM formats. Manual $15/ Object $100/ Source $200. 

FRMFLEX/ A complete forms handling system allowing independent CRT input 
and printer output formats. The only system of its Kind, frmflex gives you 
complete control over forms creation, updating, and data entry with simple 
user oriented techniques. Requires 32K CP/M and addressable cursor 
CRT CBAS1C2 INT and Microsoft BASIC COM formats. Manual $20/ 
Object $175/ Source $350. 



Source $600. 
California residents add 6V2% sales tax. 




San Francisco 



McLean Va 



Houston 



Dallas 



211 Sutter Street Suite 300 

San Francisco, California 94108 

(415) 981-4724 



Circle 66 on inquiry card. 
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Listing 1 continued: 

FUNCTION LOOKUP ( FN :FILEN) t BOOLEAN r FORWARD r 



FILE NAMED ' 
TO CREATE A 



THEN 



) 



SEGMENT PROCEDURE INITIALIZE? 
UAR 

ItRECNUMr 
CATtCATARRAYf 

DEXFILEtFILE OF INDEXARRAYr 
BEGIN 

IF (NOT LOOKUP(NFILENAME) ) 
THEN BEGIN 

WRITELNC 'THERE IS NO 
WRITELNC ''DO YOU WANT 
REPEAT 

READ(CH) 
UNTIL (CH IN L'y' y'^' f'H' y'rx 
I F ( ( CHO 'y ) AND ( CHO '^' )) 
writelri( ''FILLING ARRAYCO: 
WITH CATCO: DO 
BEGIN 

U0L...NAME: = '' ' f 

file...name: = '' 

file..»kind 

file_date 

file. ...date 

file_date 

file_>size 

END? 
FOR i:=l TO MAXREC DO CAT 11 1 : t =CATi:o: r 
writelnC "ARRAY IS FILLED")? 
REWRITE(CATFILErNFILENAME) ? 
FOR i:=0 TO MAXREC DO 
BEGIN 

CATFILE":=CATi:i:r 
PUT(CATFILE) ? 

ENDy-cfor :i:> 

CLOSE (CATFILEy LOCK) 
END-<::i.f> 
ELSE WRITELNC 'THE FILE ".NFILENAMEy 



yNFILENAMEr " 
" yNFILENAMEy 



ON THIS 
' <Y/N>' 



DISK" ) J 
) r 



EXIT(CATALOG) ? 



:=UNTYPEDr 
.MONTH:=Or 

>day:=Ot 

.YEAR:=Or 



ALREADY EXITS ON 



THIS VOLUME ")? 

Listing 1 continued on page 413 



CROMEMCO 



SYNCHRO- 
SOUND 

THE 

COMPUTER 

PEOPLE 




MORE SPECIALS 



Integral Data Systems 

Mode!445 

Printer S695.00 

Televideo 

Model 950 1295.00 

Industrial Micro 

Systems 349.00 



LivermoreAccoustic 

Coupler S195.00 

Centronics Micro 

Printer 349.00 

5" Scotch Diskette 

Box 34.95 

8" Scotch Diskette 

Box 39.95 



We have a full staff of Programmers and 

Computer Consultants to design, configure and 

deliver a Turnkey Computer System to meet 

your specific requirements 



SYNCHRO-SOUND enterprises, inc. 

THE COMPUTER PEOPLE 125 Mineola Ave., Roslyn Hts., N.Y. 11577 , 
Phone Orders call: 516/484/1852 • Toll Free: 800/221-2320 • TWX 710-582-5886 



We carry a full line of; ADDS, QUME 
CRDMEMCO, SCOTCH, MAXELL, VER- 
BATIM, ALPHA-MICRO, ATARI, INTEGRAL 
DATA, LIVERMORE COUPLERS 
HA2ELTINE, TEXAS INSTRUMENTS 
DIGITAL MICRO SYSTEMS and others 



CALL, WRITE OR VISIT 
OUR HEW COfMPUTER 

SYSTEMS CENTER 
10-4 Daily & Saturday 
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Listing 1 continued: 

IF NOT LOOKUP (PFILENAME) 
THEN BEGIN 



ELSE 
ENDKinit> 



WRITELN( ^THERE IS NO FILE NAMED ' 
WRITELN(^DO YOU WANT TO CREATE A 
REPEAT 



rPFILENAMEr' ON THIS DISK')? 
' rPFILENAMEr ' ■{:Y/N>' ) r 



READ(CH) 
UNTIL (CH IN C'Y'. ^y^ , 
IF ((CHO^YM AND (CH< 
FOR DEX:='A' TO 'Z' DO 
REWRITE(DEXFILErPFILENAME) ? 
DEXFILE":=DEXRAYr 
PUT(DEXFILE) y 
CLOSE (DEXF I LEr LOCK) y 
WRITELN(PFILENAMEr ' WRITTEN 
END-<:if> 
WRITELNC 'FILE ' r PFILENAME r ' EXISTS')? 



N ' r ' n ' : ) r 

'y')) THEN EXIT(CATALOG) r 

dexraycdex:j:^Ot 



TO DISK' ) 



FUNCTION LOOKUP? 

•{ireturns TRUE if filename present FALSE if not> 

ior:o* ♦is? 

BEGIN 

RESET (CATFILEr FN) ? 

ior:=ioresult? 
close (catfile) ? 
•<:$if> 

IF (IOR=0) 

THEN LOOKUP :=TRUE 
ELSE BEGIN 

LOOKUP :=FALSE? 

IFdOROlO) THEN WRITELN ( ' lORESULT FOR 
ENDT-<:else> 
END?<lookup> 



rFNr' IS 'rIOR)? 

Listing 1 continued on page 414 



^•^ 



v*^ Whe ultimate inventory control system 

for the TRS-80! 



Why the ultimate? Because it turns your Model 11 TRS-80 microcomputer into a powerful control system that keeps 
track of your inventory by both kind and class, so you can tell not only how many jelly beans youVe got, but how many of 
them are red and how many are black. And how many red jelly beans are big. And how many are small. And how much 
they cost. Better yet, if you consume your inventory by kit, just tell thesystem what's in the kit. Then when you withdraw 
some kits, it automatically adjusts the inventory level for all the components in that kit. When the inventory gets down 
to a predetermined level, it even tells you it's time to order and where to order. And with the wide variety of reports it can 
supply, you keep track of costs, usage patterns, and a host of other variables. But best of all, the system operates just like 
the manual inventory control system youVe used to, so you don't have to learn a new way of doing things — its easy-to- 
follow self-teaching manual makes it a snap to run. 



The system requires a Model II TRS-80 with 64K memory, a 
132-column printer, and one or two 8" floppy disk drives. 

Single diskette system with up to 950-item capacity $385 

Two diskelle system with up to 2450-item capacity $445 

Manual only (credited towards purchase price) $ 50 

System comes ready to use. source code license is available, dealer inquiries invited. 
Circle 374 on inquiry card. 



Softstar Corp. 

36 Deville Drive, Selden, NY 11784 
516-561-1891 

^"7 RS-80 is a registered trademark Tandy Corporation 
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Listing 1 continued: 

procedure wait? 
beg:i:n 

G(:)T(:)XY(10r24) y 

WRITE ( ^ PRESS SPACE BAR TO CONTINUE^)? 
READ(CH) 
B'NDn;w3it> 



PROCEDURE MEM (PN: STRING) ? 
BEGIN 

writelnC ^MEMORY AVAILABLE AT PROCEDURE SPNr' 
END? 



= ^rMEMAUAIDr 



PROCEDURE GET^SYS-.UOL(UAR UOLtUOL^ID)? 
<dets name of volunie in drive 4> 
UAR 

IfJX INTEGER? 

sps : str i ngci. <?>;]? 
a^ol:uol-.id? 
dir: directory? 

BEGIN 

UNITREAD(4rDIR[0Dr2048r2) ? 

uol:=dir[:od»dir^uol^name? 

SPS : =COPY ( BLANKS r 1 r 7-LENGTH ( UOL ) ) ? 
AUOL : =CONC AT( i^OL r SPS ) ? 
END?-<;j=;et„.sy5„.vol> 

PROCEDURE READDEXy 

•<>(?<3d5 the file of pointers to the first occurrence of each letter in the slphc 

UAR 

DEXFILE : FILE OF INDEXARRAY? 

BEGIN 

reset(dexfilerpfilename) ? 
dexray:=dexfile"^? 
get(dexfile)? 
close (dexfile) ? 

END?<re3ddex> 



PROCEDURE ENTER^UOL_NAME ? 
UAR 

SPS:UOL^ID? 



Listing 1 continued on page 415 




Tkim your Apple"^ inside out 

Softbus" brings the Apple's bus to your workbench to be conven- 
iently plugged into your breadboards. Don't let a drop of solder or 
coffee destroy your computer. With the coversecured and Softbus. 
yourApple is safe, protected and accessibleforeasycircuit inter- 
facing. Softbus is the ideal, low cost design and interface tool 
for hobbyists, technicians and engineers. Write or give us a 
call for details. ^ — ^ 

fAAC^>,-,A-,nj,AA /^ ^X Suggested retail SeO.OO. 

(415; /47-0614 / \ Dealer inquiries invited. 

Mall orders accepted. 






PASSPORT 
DESIGNS 



*Apple is a registered trademark of Apple Computer, Inc. 
'*Softbus is a trademark of Passport Designs, inc. 



Marketing: Headquarters: 

Box 21061. Box 478. 

Minneapolis, MN 55421 La Honda, CA 94020 
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Listing 1 continued: 

BEGIN 

REPEAT 

WRITE(CHR(CLEARSCREEN) ) r 

WRITE( 'ENTER NAME OF VOLUME TO BE REMOVED 

READLN(UOL) r 
UNTIL ( LENGTH ( UOL) <>8 ) r 

IF (POS( ' : ' rUODOO) THEN DELETE ( UOL r POS ( T 
SPS:=COPY(BLANKSr Ir7-LENGTH(U0L) ) r 
UOL:=^CONCAT(UOLrSPS) ? 
WRITELN(UOLr ' \ ' )? 
DREC:::=0 
END T-{!eriter--vol....ri3me> 



rUOL) rl) r 



PROCEDURE PRINT-.DATE ( REC : DATE^RECORD ) r 
-Cprints date to console or pririter> 



BEGIN 










WITH 


REC DO 








BEC 


JIN 










WRITE( 


^•rDAY:3r ' 


-' ) J 






CASE 


MONTH OF 








1% 


WRITE(Pr 


'Jsn' ) J 






2: 


WRITE(Pr 


'Feb' ) J 






zx 


WRITE(Pr 


'Mar' ) J 






4: 


WRITE (Pr 


'Apr' ) 






5: 


WRITE(Pr 


'May' ) 1 






6: 


WRITE (Pr 


'Jun' ) 






7: 


WRITE(Pr 


'Jul' ) j 






b: 


WRITE(Pr 


'Aus{' ) 1 






9: 


WRITE(Pr 


'Sep' ) j 






10 


: WRITE(P 


f 'Oct' 


) y 




11 


: WRITE(P 


r 'Nov' : 


) f 




:i.2 


: WRITE(P 


f 'Dec' : 


) f 




END? 


<:c3se> 








WRITE (Pr '-' rYEAR:2r ' 




ENDr-twi 


th> 






END? -Or in 


t..d3te> 







:3) 
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COMPUTER 

EQUIPMENT 

&SOFTWARE 

BARGAINS 



---■ 






EVERY MONTH 

BUY, SELL O R TRADE ALL TYPES OF 
COMPUTER EQUIPMENT AND SOFT- 
WARE (pre-owned and new) among 
20,000 readers nationwide in BIG 
(11x14") pages. Classified ads are 
only 10* per word and are indexed for 
easy and fast location. Subscription: 
$10 a year/ 12 issues. Money back 
guarantee. Sample copy, $1.50. 
Oami^UTSR Shiai^i^SR 
P.O. Box F-14 
Titusville, FL 32780 
(305) 269-321 1 
l\AasterCard or \/\SA subscription orders only, 
call TOLL FREE 1-800-528-6050 Ex. 184 . 



m 



HEADERS 



ICiHT ANGUG MOUNT 

34 PIN HEADER 
3M 3413-1003 SI. 25 EA 

40 PIN HEADER 

ALPHA S1.50EA 

50 PIN HEADER 
3M 3433-1002 51 .75 EA 
40 PIN CONNECTOR 



2/44 EDGE CONNECTOR 

TINSOLDERTAIL.156-K.200" 



LARGE QUANTITIES AVAILABLE 
S1,35e3chl0 for $12.50 



7-17vclc 
S.S. BUZZER 




FLAT LEVER 
HANDLE 
MVIINI TOGGLE 

SPOT 
RATED 

6 AMPS t'fii 125 V 
1/.; - 40 BUSHING 

|j' Si 00 each 

to (Of S8 50 



Litronlx FRL-4403 

U FLASHER 
1 LED 

r dittused red led 

wilti built in dashing unil 
T1 V. package 
I pulse rate 3hi ; 5v20ma 
2 for $1.70 



ALL CLC<TROni<$ CORP. 

905 S. Vermont Ave. terms 

Los Angeles, Calif. 90006 . ouantiiies Limited 
(21 3) 380-8000 ' "'"-%«' *^° "o 

Mon. . Fri. Saturday ' tZf^n^i^sA 
9 AM . 5 PM 1 AM . 3 PM : J.^^i^ "y.fp^pf^^' 

SEND FOR FREE CATALOG 



MEMOREX 

Floppy Discs 

Lowest prices. WE WILL NOT 
BE UNDERSOLD!! Buy any 

quantity 1-1000. Visa, Mastercharge 
accepted. Call free {800)235-4137 
for prices and information. All 
orders sent postage paid, 



PACIFIC 
EXCHANGES 

100 Foothill Blvd 
San Luis Obispo. CA 
9340L (In Cat, call 
(805)543-1037 




Circle 87 on inquiry card. 



Circle 10 on inquiry card. 
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Listing 1 continued: 

PROCEDURE PRINT^KIND(FILE^KIND:FILE^TYPE)? 
•Orints file type to console or pririter> 

BEGIN 

CASE FILE^KIND OF 

XDISK: write (P f ^ Bad blocker 
WRITE(Pr 'Code file' ) r 
WRITE (P 7 'Text 
WRITE (Pr 'Info 
WRITE(Pr 'Dsts 
WRITE (Py 'Graf 
WRITE(Pr 'Foto 
c a ffi o:? ;>• 



code: 
text: 
info: 
data: 
graf: 
foto: 

END? <. 



file' ) ? 
file' ) r 
file' )r 
file')? 
file' ) J 



END? {pr int. ^kind> 



PROCEDURE PRINT.„REC0RD(CAT1 : CATALOG-.RECORD ) ? 
-:"prints record to console or printc^r> 
BEGIN 

WITH CAT.1. DO 
BEGIN 

WRITE (PrFILE...NAMEf ' ' : IB-LENGTH ( FI LE-..NAME ) ) ? 
WRITE (PrUOL-^NAMEy ' ' : B-LENGTH( UOL„.NAME ) ) ? 
WRITE(PrFILE..-SIZE:4) ? 
I •■' R I N T „ D A T E ( F I L E _.. D ATE)? 
P R I N T .... KIN D ( F I L E „. K 1 N D ) ? 
WRITELN(P) y 
END ?•<; with > 
In! N 1.1 ? •{.■ p r .i. ri t ._. r e c o r d .'}• 

F' R r: E D I..I R E R E A D .... N E W ... C A T ? 

Oeads NREC records or to eof from NCATFILE> 

Ur^iR 

I**RECNUM? 

BEGIN 

i::=::.l. ?NREC:=0? 

GET(NCATFILE) ? 

WHILE (NOT EOF(NCATFILE) ) DO 
BEGIN 

NCATLi::=NCATFILE'^? 
IF- ( (NCATi:iD*UOL-.NAME=' ' ) ) 
THEN BEGIN 

NREC : =1-1? 

ntotrec:=ntotrec+nrec? 
nfileend:=true? 
exit(read..new«.cat) ? 

ENDy-{:if> 



Listing 1 continued on page 417 



AM5 



ADVANCED MICRO SYSTEMS • 26188 ADAMOR ROAD • CALABASAS, CA. 91302 
OPEN MON.-FRL 10-8 SAT. 10-6 TeL: (213) 880-4670 



COMPLETE QUALITY SYSTEMS AT LOW, LOW PRICES ! 

ALL SYSTEMS ALLOW MULTI-USER, MULTI-TASTING, UPWARD EXPANDABILITY AND INCLUDE: 

4. DECISION I BASIC UNIT ^^ 

a. Z-80A CPU 4-TO-6 MHZ. 

b. 3 SERIAL & 2 PARALLEL PORTS. 

c. SUPERVISOR CONTROL IN H&S. 

d. REAL TIME CLOCK. 

e. MEMORY MAP. 



1. 

2. 



TELEVIDEO 91 2C 
ANADEX DP-9500 SERIES 

GRAPHIX PLUS PRINTER 



3. 
5. 



64K DYNAMIC RAM 

PLUS ONE OF THE FOLLOWING DISK DRIVE SETS 

a. 2x5 1 /4" FLOPPY b. 2x8" FLOPPY c. 2x8" FLOPPY^ 

BYTES) (1M BYTES) (2M BYTES) 

FOR FOR 

$5500. $5800. $6300: 



INCLUDING ONE YEAR 

FREE WARRANTY 

ON PARTS & LABOR 



Featuring 

f. PROGRAMMABLE INTERRUPT CONTROLLER. 

g. DIGITAL RESEARCH CP/M 2.2 O.S. 
h. MICROSOFT EXTENDED DISK BASIC, 
i. DISK CONTROLLER 



j. DOCUMENTATION. 



(400K 
FOR 



d. 8" FLOPPY 

5 1/4" WINCHESTER 
{6MB) FOR 

$7900. 



e. 8" FLOPPY 
8" HARD DISK 
(11 MB)FOR 

$8110. 



f. 8" FLOPPY 
U" HARD DISK 
(27 MB)f OR 

$9195. 



SYSTEMS ARE DELIVERED AS AVAILABLE. PRICES, TERMS, SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE. ALLOW 30-60 DAYS 

FOR DELIVERY. PRICE FOB CALABASAS. CA 91302. DECISION I- TRADEMARK OF MORROW DESIGN. PRICES ARE FOR PREPAID (DEPOSIT) ORDERS. 
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Listing 1 continued: 

IF (I=NLREC) 
THEN BEGIN 

NRECl ^Ir 

NTOTREC:=NTOTREC+I ? 
EXIT(READ«NEW_>CAT) r 
ENDH:if> 

i:=ific 

GET(NCATFILE) ? 
ENDr<wh.i.:i.e?.> 

nrec:-^i-1t 

ntotrec:=ntotrec+nrect 

nf:i:leend:=truet 

END ?<rire3dc?3t> 

procedure READ_..0LD.CAT r 

(veBdis OREC records or to eof from OCATFILE> 

MAR 

ItRECNUMr 
BEGIN 

i::^.i. tORec:=Ot 

GET(OCATFILE) r 

WHILE (NOT EOFCOCATFILE) ) DO 
BEGIN 

OCATCi::=OCATFILE"r 
IF ((OCATi:i:»UOL-.NAME=^ ')) 
THEN BEGIN 

OREC:=I-lr 

ototrec:=ototrec+orecr 
ofileend:=truet 
exit(read..old.cat) ? 

END7-<:if> 
IF (I=GLREC) 
THEN BEGIN 

OREC:=It 

OTGTRE(::-OTOTREC + Ir 
EXIT(READ.OLD.CAT) ? 
ENDy-{:if> 
i:=IflT 

GET(OCATFILE) ? 
ENDr-twhilG.! 
OREC : =1-1 r 

OTOTREC:=OTOTREC+OREC? 
r:)FILEEND:=TRUEr " 
ENDr-{:rG3dc3t> 
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Data 

Acquisition 
and Control 
for the 
TRS-80* 



Eight protected analog inputs 
0-5 Vdc 8±1 bits 
Eight protected digital inputs 
Eight optoisolated digital outputs 
Two joystick ports 

Up to 4000 bytes/second A/D. 
Interrupt-driven software. 
Detailed applications manual for: 

• HOME SECURITY — 

burglary, fire 

• ENERGY MONITOR — 

fuel use, etc. 
•WEATHER STATION — 
temperature, solar 

• APPLIANCE CONTROL — 

lights, alarms 
•GRAPHICS & GAMES — 
software included 

The STARBUCK-8882 is fully 
compatible with any Model I 
Level II TRS-80. Installation takes 
less than a minute. Suitable for 
home and laboratory, the 
STARBUCK-8882 can also be 
used with the optional joysticks 
for graphics & games. With the 
TRS-80 expansion interface, the 
STARBUCK-8882 can also be 
operated off the interrupt clock, 
acquiring and storing data 
without interfering in any way 
with normal TRS-80 operation. 
The software package allows you 
to take data while simultaneously 
using the TRS-80 for any 
other purpose! 

STARBUCK-8882: Includes case, 
power supply, connector cable, 
extra expansion card edge, 
complete software package, and 
detailed applications manual. 

Assembled 

and Tested $180.00 ppd. 

Manuals &documentation 

only $ 4.00 ppd. 

To order, write: 

STARBUCK DATA CO. 

RO. Box 24, Newton, MA 02162 

Massachusetts residents add 5% sales tax. 
•TRS-80 is a trademark of Tandy Corp. 
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PROCEDURE WRITECAT? 








•{iwrites NREC records 


to NCATFILE> 




Ui^R 








:i::recnum? 








BEGIN 








IF (NTOTREC=0) THEN WITH 


NCATIIO: do 




BEGIN 








uol....name: = 


'r 




FILE. 


..name: 


^ / 




FILE. 


.kind: 


=UNTYPED? 




FILE. 


.DATE* 


month:=o? 




FILE_ 


-DATE* 


day:=o? 




FILE. 


..DATE* 


year:=o? 




FILE. 


..SIZE? 


= 0? 




NCATFILE-^: 


=NCATi:o:? 




PUT(NCATFILE) ? 




END? 






FOR i:=l TO NREC 


DO 






BEGIN 








NCATFILE'^:=NCATi:i:? 






PUT(NCATFILE) 








WRITE(^*^)? 








END/ 








WRITELN? 








NTOTREC:=:NTOTREC + NREC? 






NREC:-^=Oy 








IF DONE THEN CLOSE (NCATFILE y LOCK ) ? 


ENDr-Cwritf?c?at> 









procedure display? 

•{.writes the entire MASTCAT^DAT file to the console> 
MAR 

i:recnum? 

BEGIN 
REWRITE(Py ^console: ' ) ? 
IF ( LOOKUP(NFILENAME) ) 
THEN BEGIN 

NREC:=Or 

RESET(NCATFILErNFILENAME) ? 
REPEAT 

READ_-NEW._.CAT? 

FOR i:=l TO NREC DO PRINT_RECORD ( NCATCI D ) ? 
UNTIL NFILEEND? 
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Ba\A/er-S^ev\/arC & Associates 



SOFTWARE AND HARDWARE DESIGN 



$GOLD DISKS CP/M® Compatible Z-80 Software 

Available for all 8-5" SS-SD IBM format systems including TRS-80®, Northstar, SD Systems. Also available on 5" double density Superbrain? 



$175. 

ppd 



Un-can your canned software! 

Z-80 Disassembler Feel couped up with your 
canned software? Our Z-80 Disassembler 
recreates assembly language source files from 
absolute code enabling users to easily tailor 
programs to meet their specific needs. The 
Preconditioner works with the Disassembler to 
decode ASCII. 



$50. 

ppd 



Credit cards: Immediate se vice, free 24 hr phone - we wtll 
credit invoice. Checks. M O s: Ten workday hold CA res: Add tax 



^^ff ^^ft 



Great looking letters & reports! 

E-Z Text A unique word processor organized 
around user-created text files, embellished 
with simple control commands, which supports 
such 'BIG GUYS' features as Automatic Foot- 
noting, Table Spacing, Heading, Paging, Left 
& Right Margins, Proportional Spacing and 
MORE, at a 'LITTLE GUYS' price tag. 

State system & controller Allow time for surface mail 
Trademarks: Digital Research. Radio Shack. Intertec. 



POST OFFICE BOX 1389 HAWTHORNE. CALIFORNIA 90250 213 / 676-5055 
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Listing 1 continued: 

CL(:)SE(NCATFILE) r 
WAITr 
END{:thGn> 

ELSE WRITELN(NFILENAMEr ' NOT PRESENT')? 
WRITELN( 'MASTCAT CONTAINS 'fNTOTRECf' RECORDSMr 
CLOSE (P) f 
WAIT? 
END?{:displ3^:i > 

PROCEDURE BACKUP? 

Cc?oiTiP3rGs file narriGs and reports files without b3ckup> 
UAR 

PASS r unpack: BOOLEAN? 

n:recnum? 

BEGIN 

PASS : =FALS E ? UNBACK : =FALSE ? 
REWRITE(Pr 'CONSOLE: ' ) ? 
IF ( LOOKUP(NFILENAME) ) 
THEN BEGIN 

WRITE(CHR(CLEARSCREEN) ) ? 

WRITELNCTHE FOLLOWING FILES ARE NOT BACKED UP')? 

RESET(NCATFILEfNFILENAME) ? 

REPEAT 

IF (PASS AND UNBACK) 

THEN IF (NCATi:0:»FILE_NAME<>NCATi:i:»FILE>.NAME) 
THEN PRINT..RECORD(NCATCO:) ? 
READ....NEW...CAT? 

FOR n:=i to nrec-1 do 

IF ( (ncati:n:»file,.name o ncati:n-i:»file>.name) and 
(ncati:n:*file>.name <> ncati:n+i:»file>.name) ) 
THEN print,..record(ncatcn:) ? 

PASS:=TRUE? 

IF (NCATLNREC:»FILE_NAME <> NCATCNREC-l D ♦ FILE-NAME ) 

THEN unback:=true? 

ncatlo::=ncati:nrec:? 

if (nfileend and unback) then print-.record ( ncatcnrecd ) ? 
until nfileend? 
close (ncatfile) ? 

END-{:if> 
ELSE WRITELN(NFILENAMEf ' NOT PRESENT')? 
CLOSE (P) ? 

WAITy 
END?{:bBckup> 

Listing 1 continued on page 420 



UCSD p-System* for the INTE^TEC SUPE^BRAIN 



(tM) 



With UCSD Pascal*, FORTRAN, and BASIC 



VERSION IV.O 



UCSD p-System includes: operating systenn, editor, filer, library, 

zaoassennbler, and documentation. 

witti Pascal $ 600 

witti FORTRAN 600 

witti BASIC 500 



THE DATALEX COMPANY 

1431 Twelftti Avenue, San Francisco, CA 94122 
Telephone: (415) 665-4467 




*UCSD p-System and UCSD Pascal are trademarks ofttie 
Regents ofttie University of California 
^Trademark of Intertec Data Systems 
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PROCEDURE UPDATE? 
UAR 



DCAT : ARRAY CDIR^.SIZED OF CATALOG^RECORD r 
RNtRECNUMy 



PROCEDURE RENAME? -Cchan^es 


name 


of MASTCAT 


OAR 


:i;: INTEGER? 

SPS; STRING C 16 3 f 

yoi...yAyoL.:yoL._iDT 

DIRtDIRECTORYr 






BEGIN 








UN:i,TREAD(5rD:i,Rr03r2048r2) r 






vol: 


= DIR[:03.DIR_yOL_NAMEf 






SPSI 


= C0PY(EiLANKSrlr7-LENGTH(V0L) ) r 


A VOL. 


.:=CONCAT(VOL,SPS) t 






FOR 


i: = l TO DIRi:03.NUM_0F_l 


FILES 


DO 



DATA to BACKCAT*DATA> 



WITH DiR[::i:::i do 

IF CDIR-..FILE..NAME=^MASTCAT*DATA^ ) 

THEN DIR->FILE..NAME: = ^BACKCAT»DATA' r 
UNITWRITE(5rDIR[:0Df 2048^2) ? 
END T -CrGname> 

PROCEDURE WRITEDEXf 

iwrites 3 file of pointers to the first occurrence of each letter in the alph* 
UAR 

DEXFILE : FILE OF INDEXARRAY? 
BEGIN 

REWRITE(DEXFILErPFILENAME) r 
DEXFILE'^ :=DEXRAYf 
PUT (DEXFILE) ? 
CLOSE ( DEXFILE r LOCK) ? 
ENDf-<:writedex> 

PROCEDURE SORT? 

•{Isorts the directory file in alphabetical order> 
'MIS' 

ItRECNUM? 

BUF:CATALOG_>RECORDr -Cholds record during eMchan^e> 

FLAGtBOOLEAN? -CFALSE if an exchange made during pass> 

Listing 1 continued on page 421 

Heath®/Zenith Information Bargain 

Send $1.00 and receive $9.50 worth of information that will make owning a Heath® or 
Zenith computer system even better. First, Buss: The Independent Newsletter of Heath Co. 
Computers will send you a copy of Revision 3 of the Buss Directory . Published in late 
February with a cover price of $7.50, this revision contains listings of over 100 independent 
suppliers of hardware and software compatible with Heath® or Zenith systems. 

Read continuing coverage of products from independent suppliers in the Buss newsletter 
that you will also receive. Each issue has new product innovations that could save you a lot 
of money. You will also see the candid reports from owners as they evaluate the Heath® or 
Zenith products. Buss has over 3,500 subscribers and enough information to be published every 
three weeks. The cover price of Buss is $2.00. A subscription for 18 issues (about one year) 
is $25 ($35 overseas airmail). 

Take advantage of this special bargain and receive the Buss Directory , Revision 3 and 
an issue of the Buss newsletter. Just send one dollar to Buss , 325-B Pennsylvania Ave., S.E., 
Washington, DC 20003, 202/544-0900. Offer good only while supplies last. 
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Listing 1 continued: 

BEGIN 

UIRJTELNCSORTING "rDRECr' RECORDS')? 
REF'EAT 

FLAG:=TRUEy 

FOR .t:=drec DOWNTO 2 DO 

IF (DCATi:iD*FILE..NAME < DCATCI~1 D * FI LE^NAME ) THEN 
B In! G i; N -C G )•( c h 3 n d G r o u t i n g > 

BUF:=DCAT[:i:]f 
DCATi:i::=DCATci-i:3? 

DCATi:i-li:=BUF? 

FL(^G:=FALSEy 
ENDy{::J.f> 
UIRITE< ' * ' ) V 
UNTIL FLAG? 

WR^ITFLNy 

Wr'iTELNC 'DONE SORTING' ) ? 
ENDvCsort:)- 

PROCEDURE GETDIR? 

<;rM?<3d?i d.i. TGctory of updstG volurriG and puts it in DCAT> 



^-^i^R 



DIRX: DIRECTORY? 
UNITNUMri: INTEGER? 
CHBUF J char? 

UOLtUOL ID? 

SPS:STRINGC16D? 
BL0CKS.>USED:0> ♦988? 



-tassurriGS duplicatG dirGctoriG5> 



BEGIN 

BLOCKS-USED: =10? 
):iREC^"=^0? 

MEM( 'GETDIR' ) ? 
r G p e a b 

WRITE('EntGr unit numb gp for TGOuirGd dirGctory — > ')? 
READLN(UNITNUM) ? 
WRITELN 
until unitnum in T. 4 ♦♦ 5 D? 

UNITREAD(UNITNUMfDIRXC0:r2048r2) ? <rGad dirGctory into array DIF 

IF lORESULT <> 
THEN 
BEGIN 

WRITELN ('Unit not onlinG')? 
EXIT(CATALOG) ? 

[r|>gj]l * Listing 1 continued on page 422 




^52SSi 



Bring the computer to your senses 




The Soundchaser* computer music system transforms 
the Apple 11"* into an expandable, professional quality, 
polyphonic keyboard synthesizer and sequencer. Sound- 
chaser's music modules include a 4 octave keyboard 
housed in an attractively finished wood cabinet com- 
plete with polyphonic interface card, connector and 
control software. The synthesizervoicecard provides 



3 analog/digital hybrid, studio quality programmable 
synthesizers. Each synthesizer consists of a wide range, 
waveform select oscillator, digitally controlled 24 dB/ 
octave, low pass resonant filter, user definable LFO, fully 
programmable envelope generators, and a digitally 
controlled amplifier. System software includes a 4 chan- 
nel sequencer which supports up to 12 synthesizers! 



Explore Soundchaser's musical horizons. 
Play the sounds at your fingertips. 

Keyboard: S650.00. 

3 Synthesizervoicecard: $350.00. 

Write or call for details. 

Dealer inquiries Invited. 

(415) 747-0614 



VV^^SPORT 
>^DGSIGNS 



Soundchaser is a trademark of Passport Designs, Inc. 
Apple is a registered trademark of Apple Computer, Inc. 



Marketing: 
Box 21061. 

Minneapolis, MN 55421 



Headquarters: 

Box 4/8. 

La Honda, CA 94020 
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■tmovG directory to DCAT> 



uol:=dirxi:o:»dir_uol-Name? 

SPS:=C0PY(BLANKSrlr7-LENGTH(U0L) ) ? <put UOL in consistent form3t> 
UOL : =CONCAT ( UOL j SPS ) j 

FOR i:=::l TO DIRXi:o:*NUM_OF_FILES DO 
BEGIN 

WITH DIRXm: DO 
BEGIN 

IF LENGTH(DIR_FILE..NAME)>0 
THEN 
BEGIN 

DF^'EC:=DREC+lf 
WITH DCATTDREC: DO 
BEGIN 

uol..name:=::uol? 

file...name:=::dir-.file_name? 

sps : =::copy ( blanks r 1 j 15-length ( f ile_name ) ) ? 

file...name:=::concat(file_namersps) ? 

file..»kind?=:^dir_file_kind? 

file..date:=dir...file_date? 

file,._size:=last.>.block-first_block? 

blocks....ljsed:=blocks_used+file_size; 

ENDy-{:with> 
ENDJ-CiP lGndth> 
ENDHiwith dirK> 
ENDy-<:pGr> 



.' c? r e a t e e ri t, r vj u i t h n h? iti g f •" R E E ♦ S F' A C E 
DRECt-DRECMv 
WITH DCATrDRECH DO 



containing the unused space on the volune> 

Listing 1 continued on page 423 



Atiast-jheDYNATYPER 

TYPEWRITER INTERFACE! 



TM 





Turn your electric typewriter into a low cost, 
high quality hard copy printer. 1 year warranty 

DYNATYPER - Rochester Data's patented* Computer/Typewriter 
Interface is the industry standard for typewriter output. 

• 2 minutes to initially install and 5 seconds to remove or replace. 

• You do not have to modify your typewriter. All factory war- 
ranties and maintenance agreements on your typewriter will be 
honored. 

• Compatible with all power carriage return typewriters having 
standard U.S. keyboard. The Dynatyper works with Selectrics 
(model 1) and most non-Selectrics (model 2). Please specify. 
Typewriter conversion between models takes 2 minutes andthe kit 
(17 plungers) is available for a nominal fee. 

RS-232 with BASIC 
available NOW for $699 

• Delivery: Stock to two weeks. Price $499 for complete system. 
F.O.B. Rochester, Domestic. VISA and Master Card accepted. 
Call Ken Yanicky at 716-244-7804 



*Pat. Pending 

Dynatyper is a registered trademark of Rochester Data Incorporated 

3000 Winton Road South, Rochester, N.Y. 14623 



SPECIAL SALE 

NorthStai^ 

H0RIZ0N-2D-64K 

H0RIZ0N-2Q-64K 

HRZ DOS 5.2 

N* T-SHIRTS S M L XL 

*NEW* HRAM-32 

*NEW* HRAM-48 

*NEW* HRAM-64 

*NEW* HSIO/4 4 pt. I/O board 

DP-9500/01 
DP-9000/01 

nnaoex MX-80 

EPSON MX-70 



PRICES 




List 


SALE 


4195 


3230 


4495 


3425 


25 


10 


8 


5 


599 


475 


849 


700 


1099 


875 


359 


300 


1650 


1300 


1550 


1200 


645 


525 


449 


400 



Special Sale Prices valid through 6/15. Most items available for immediate delivery. 
TERMS: prepayment, VISA/MC. Prices includes 3% cash discount. 

PRICES INCLUDE TESTING AND 48 HR. 
BURN-IN BEFORE SHIPMENT 

FREE! All New 64 Page Discount Catalog 
Circle Reader Service Number. 

Box 4011 

Arlington, VA 22209 
703/522-6692 

Wholesale 

"Horizon" and the North Star logo are registered trademarks or trademarks of 
North Star Computers. Inc. 
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Listing 1 continued: 

BEGIN 

km:]\ name:=^^ol? 

f:i:le....name : = ' free ♦ space ' y 

SPS;t=C0PY(BLANKSy.1. rl5~LENGTH(FILE^NAME) ) ? 
F .CLE. ...NAME : =CONCAT ( FILE._NAME » SPS ) ? 
FILE....KIND:=:i:NFOr 

r:i.LE...DATEJ=D:i:RX[:o.ia..AST...BOOTr 
f:i:le...s.tze:=d:i:rx[:o.i*total^blocks-'BLocks_.used? 

ENDv<:with> 

END?C^etdir> 

PF^nc EDURE SETDEX? 

•{." :i. r F :i. t" st occurs ri ce of file name with IiEX 3S first ]. etter then 

put record number in DEXRAY and increment DEX> 
BEGIN 

If ncat[:nrec.i*file...nameci.i >= dex 

■{.hB'^/e we reached or exceeded the next inde)(?> 

the:n beg:i:n 

IF NCATCNREC.l*FILE^NAMEC.1..l > DEX 

THEN REPEAT -Cfills dex ray to the next valid index> 

DEXRAYrDEX.i:=Or 
IF DEX='Z' THEN EXI T ( SETDEX ) ? 

DEX?::::SU(::(::(DEX) f 

UNTIL (NCAT[:NREC.1*FILE>>NAME[:1.1 = DEX)? 

dexray[:dex.i:-ntotrec+nrec? 
if dex=:='z^ then exit ( setdex ) ? 
dex:=::succ(dex) ? 
ENnc{;if> 

ENDv{st?tQex> 

PROCEDURE MERGE? 

<iii-r^i^s DC AT with GCAT to form NCAT> 

XvYvZn* ,33? 
CONTINUE tBGGLEANy 

(:u:h.n,D:RECNUM? 

BEGIN 

DFX^^- A- ? -Cset first match char for index at 'A'> 

Gt -GRECO 

nREC:^^^^:!. ? 
vi t ^^= 1 ? 

-CREMGk^ is true if volume to be deleted> 
IF (NGT REMG^^) THEN ^^GL I =DCATri .1 ♦ ^^GL...NAME ? 

•{.DRECfl is .1. more than the number of files in DCAT> 
f/JHILE (D < DREC+1) DG 
BEGIN 

WITH dcati::d.i dg 

BEGINCwith> 

IF (FILE...NAME < GCATfiGRECl ♦ FILE...NAME ) 

THEN X::::^IO 

ELBE IF (FILE....NAME = GCATfiGRECl ♦ FILE^NAME ) 
THEN Xt:^-20 
ELBE X:::=30r 

IF (UGl NAME < GCAT[:GREC.1»^^GL-..NAME) 

THEN Y:=1 

ELSE IF (^GL^NAME = GCATCGREC.1 ♦^^GL>>NAME ) 

THEN Y:::::2 

ELSE Yt<r? 
Z:=X-fY? 

IF ((GREC = 0) or (OREOO)) THEN Z:=ll? Listing l continued on page 424 
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CASE Z OF 

Ilfl2fi:^f21 : BEGIN -C3dd record to NCAT from DCAT> 
NREC:::::NREC + 1? 

NCATCNREc: :=dcati:d: ; 

D:=D-f1. f -tiricrerriGnt D> 

write( ^add ' yncatcnrec:*file>..name:i8) ? 
writeln(ncati:nrec:*uol_name:io) 

END? 

22 : BEGIN -C<3dd record to NCAT from DCAT> 

NREC:::=NREC + lf 

NCATCNREc: :=dcati:d: ; 

GREC::.-"OREC + i; -Cincrement OREO 

D:=-D+:I. -CiricrGment D> 

END? 

23^3.1.^33 : BEGIN <.b66 record to NCAT from OCAT> 

NREC:=NREC+1? 
NCATCNREC::=OCATCOREC:f 

0REC:=0REC + 1? -{iincrGmGnt OREO 

END? 

32 I BEGIN <6o not add record to NCAT> 

write( 'delete ' r ocatcorecd ♦ file_name : 18 ) ? 
writeln(gcati:orec:*uol_name:io) ? 

OREC:=OREC+J. f -tincrement OREO 

END? 
END?-Cc3se of Z> 
SETDEX? -tcheck poniter index> 

END?-<:with> 
IF (NREC=^NLREC) THEN WRITECAT? -{iNLREC is the msK array sizG> 

IF ((OREOOLREC) AND (NOT OFILEEND)) -Cif you are out of OCAT ^et some morG> 
THEN BEGIN 

READ_OLD_.CAT? 
0:=OREC? 
0REC:=1. ? 
END?-<:if> 
END?-<:whilG> -{iDCAT is empty> 

REPEAT -C^et whats left of OCAT> 

continue:=false? 
:i:f (orec<=o) 

then for 00:=orec to do 

if (ocati:00:*uol_name <> uol) 
then begin 

nrec:=nrec+1? 

ncati:nrec::=ocati:oo:? 

if (nrec=nlrec) then writecat? 

SETDEX? 
END-{:thGn> 
ELSE BEGIN 

WRITE ( 'DELETE ' y OCATCOOD ♦ FILE_NAME : 18 ) ? 

WR I TELN( OCAT coo: ♦U0L_NAME: 10) 
END?-<:elBe> 
IF (NOT OFILEEND) THEN BEGIN -Cif you are out of OCAT ^et some morG> 

READ_OLD.-.CAT? 
0:=GREC? 

OREC:::::!? 

continue:=true? 

END?-Cif> 
UNTIL (NOT CONTINUE)? 
IF (DEX </Z') 

THEN FOR CH:=DEX TO 'Z' DO DEXRAYCCHD : =DEXRAYCPRED ( DEX ) : ? Listing i continued on page 425 
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done:=tfn'Ue? 

writecat? 

writedex? 

ENDH:m3tch> 

BEGIN<upd<3te> 

REWRJTE(Pr ^console: ' ) j 
IF LOOKUP (OFILENAME) 
THEN BEGIN 

RESET(OCATFILErOFILENAME) j 

GLOSE(OCATFILEyPURGE) ? -{irefTiove old BACKCAT> 

END?-Cif> 
rename; ^MASTCAT ~> BACKCAT> 

IF (NOT REMOU) 

THEN BEGIN 

GETDIR? 
SORT? 

FOR rn:=i to drec do print>.record(dcati:rn:) ? 

END?-C:i.f> 
IF LOOKUP(OFILENAME) 
THEN BEGIN 

RESET(OCATFILEyOFILENAME) j 
READ-OLri-.CAT? 
ENrKif> 
ELSE OREC:=0? 
REWRITE(NCATFILErNFILENAME) ? 
NREC:::=Ot 
MERGE? 

(::lobe(ocatfile) ? 

CLOSE (P) ? 

WRITELN( ^BACKCAT CONTAINS ^rOTOTRECy^ RECORDS^? 
WRITELN( ^MASTCAT CONTAINS ^rNTOTRECy^ RECORDS^)? 
CLOSE(NCATFILErLOCK) ? 
WAIT? 
END?<upd3te> 

PROCEDURE SEARCH? 
UAR 

STOP y found: BOOLEAN? 
TARlrTAR2:CHAR? 
start: INTEGER? 

wildcard: o» *i6? 

CAT : CATALOG..RECORD ? 
TARGETrSPS:STRING? 

PROCEDURE LONGSEARCH? 

•<; <= c) a r c h u f^ e d when 3 1 p h 3 b e t i c 3 1 pointer c 3 n n o t he used > 

^AR 

n:recnum? 

BEGIN 

DELETE(TARGETrl rl) ? -{iremove wildc3rd ch3r> 

writeln(TARGET) ? 

REPEAT 

READ....NEW-.CAT? 

FOR N: = 1 to NREC do if P0S( target rNCATCN:*FILE>.NAME) <> 

THEN print....record(ncati:n:) ? 

UNTIL (NFILEEND)? 
CLOSE(NCATFILE)? 

WAIT? Listing 1 continued on page 426 
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Listing 1 continued: 

CLOSE(P) y 
EXIT (SEARCH) 
ENDr-<;iondSG3rch> 

PROCEDURE SEARCH_FOR_UOLLJMEt 
UAR 

BLKSfSPStSTRINGi:?:? 
NtRECNUMr 

BEGIN 

BLKS:=' 'f 

DELETEdARGETf POS( ' t ' f TARGET) fl)r 

SPS:=COPY(BLKSf If7-LENGTH(TARGET) ) r 

TARGET:=CONCAT(TARGETf SPS) ? 

writeln< TARGET) ? 

F^EPEAT 

READ.-.NEW_CATt 

FOR n:=i to nrec do 

IF (ncati:n:]»uol,.name=target) then print_record(ncati:n:) ? 

UNTIL (NFILEEND)t 
CLOSE (NCATFILE)r 
WAITf 
CLOSE (P)r 
EXIT (SEARCH) 
ENDj'-<;v5e3rch> 

F<EGIN-{:5e3rch> 

STOP : =^FALSE r FOUND : =FALSE r 
REPEAT 

WRITE(^ENTER NAME OF FILE TO BE FOUND— •> ')? 
READLN( TARGET) ? 

IF<LENGTH(TARGET)>16) THEN WRITELN ( ^ NAME TOO LONG ')r 
UNTIL ( LENGTH ( TARGET )<=16) r 

IF (POS( '<' f TARGET )=1) <'<' sends output to printer> 
THEN BEGIN 

DELETE(TARGETrlf 1)t 
REWRITE(Pr ^printer: ' ) ? 

ELSE REWRITE(Pr ^console: M r 
RESET(NCATFILEf NFILENAME) ? 
IF (POB( ^ :"^ fTARGET)<>0) THEN SEARCH_FOR_UOLUME r 

wildcard:=pos( '=' f target) ? 

IF (WILDCARD =^ 1) THEN LONGSEARCH? 

IF (WILDCARD > .1.) THEN TARGET : =COPY ( TARGET f 1 f WILDCARD-1 ) r 

TAR.1. t^TARGETClDr <TAR1 used to det pointer from DEXRAY> 

IF (WILDCARD <> 2) ■{:TAR2 used to end se3rch> 

THEN TAR2:=TARGETC2: 

ELSE TAR2: = 'z^ r 
IF (TARl < ^A^) 

THEN START:=0 

ELSE IF (TARl > 'Z') 

THEN start:=dexrayi:^z^: 
ELSE start:=dexray:tari:t 

SEEK(NCATFILEf START) ? 
GET(NCATFILE) ? 
REPEAT 

CAT:=NCATFILE'^r 

IF ((WILDCARD = 0) AND ( POS ( TARGET f CAT * FILE,..NAME ) = 1)) 

THEN BEGIN 

PRINT„..RECORD(CAT) r 
FOUND :=TRUEr 
END y Listing 1 continued on page 427 
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Listing 1 continued: 

IF ((WILDCARD > 1) AND ( POS ( TARGET r CAT ♦ FILE^NAME ) >= 1)) 

THEN BEGIN 

PRINT...RECORD(CAT) ? 

FOUND :=true; 

END? 

IF ((CAT*FILE>.NAMEi:i: > TARl ) OR ( CAT ♦ FILE..NAMEi:2: > TAR2)) 

THEN ST0P:=TRUE? 
GET(NCATFILE) ? 
UNTIL (STOP OR EOF ( NCATFILE ) ) ? 

IF (NOT FOUND) THEN WRITELN ( ^ FILE ^rTARGETr^ NOT FOUND^)? 
CLOSE(NCATFILE) ? 
CLOSE (P)? 
WAIT 
ENDy-<:SEARCH> 



BEGIN •<:rf.ain> 

IF ((NOT LOOKUP(NFILENAME) ) OR (NOT LOOKUP( PFILENAME ) ) ) THEN INITIALIZE? 

GET-.SYS-.VOL(SYSTEMUOLUME) ? ^record system volume name for rebootin^> 

DLREC:=MAXREC?OLREC:=MAXREC?NLREC:=MAXREC? 

READDEX? <lo3d the pointer 3rr3y> 

REPEAT 

remou:=false?nfileend:=false?ofileend:=false?done:=false? 

nrec:=0?orec:=0?drec:=0? 

ntotrec:=0?ototrec:=0? 

uol:=^ ' r 

REPEAT 

WRITE(CHR(CLEARSCREEN) ) ? 

MEM(^MAINO? 

WRJTE( ^CATALOG ~> S)e3rch D)ispl3y B)3ckup U)pd3te R)emove Q)uit^)r 

READ ( KEYBOARD rCH) ? 

WRITELN? 
UNTIL (CH IN L'R' r 'r' f 'B' f'b' f'W f 'u' r 'S' f's' f 'B' f 'd' f 'Q' f 'c^'3)f 
CASE CH OF 

'U'f'u' t UPDATE? 

^S^r^s' : SEARCH? 

^D^r^d^ : DISPLAY? 

'R'j-'r' I BEGIN 

REMOU:=TRUE? 
ENTER>.UOL-.NAME? 
UPDATE 
END?-<:c3se of R> 



'Q'f'Q' t REPEAT 

GET...SYS«UOL(TEST)? 

IF (TEST=SYSTEMUOLUME) 

THEN EXIT(CATALOG) 

ELSE WRITELN( ^INSERT SYSTEM DISK AND PRESS RETURN^)? 
READLN(CH) 
UNTIL CHn.:'P^? 

END?-<:c3se> 
UNTIL (CH IN L'Q' r 'c^'D? 
END* 
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Market Report 
for Software Writers 

The 1981 Software Writers 
Market lists more than 1800 
firms that will market and 
distribute programs devel- 
oped by independent soft- 
ware writers. The report out- 
lines the usual procedures 
you must take to contact one 
of these firms with informa- 
tion about a program. If a 
firm deems that a program 
has market potential, it will 
enter into an agreement with 
you, market the software, 
and either pay you a royalty 
based on sales or buy the 
rights to the program for ex- 
clusive use. 

The 1981 Software Writers 
Market provides addresses 
and telephone numbers of 
key contact people in service 
bureaus, hardware manufac- 



turers, mail-order distri- 
butors, book publishers, 
computer magazines, con- 
sulting companies, and more 
than 1500 retail computer 
stores. It explains how com- 
panies market software, what 
kinds of software they seek, 
how you are dealt with, 
royalty rates, and contract 
details. The price for The 
1981 Software Writers 
Market is $45 (with updates 
offered). 

For complete details, con- 
tact Kem Publications, 190 
Duck Hill Rd, Duxbury MA 
02332, (617) 934-0445. 



Computer Literacy 
Kits for Schools 

More than 700 Apple 
dealers in the US and Canada 
are participating in the Apple 



Seed program, which pro- 
vides qualifying elementary 
and high school students with 
computer-course materials. 
Under the program, Apple 
Computer will donate a $500 
bonus kit of course materials 
to junior and senior high 
schools which qualify as 
"start-up" schools and which 
buy a 32 K-byte Apple com- 
puter with at least one disk 
drive. Schools that are in- 
itiating computer education 
curricula and schools that are 
expanding ongoing computer 
education programs with ad- 
ditional Apple systems are 
welcomed under the plan. 

The Apple Seed kit con- 
tains a computer-literacy pro- 
gram for teachers and a 
course for students, including 
tutorial materials in BASIC 
for classes with up to 25 
students. Books on micro- 



ATTENTION GOVERNMENT D P 
USERS AND PURCHASERS 

We represent many fine micro products and manufacturers 
on the GSA Schedule, including 

Apple^ Cromemco 
and Computer Corporation of America 

Purchasing from the Schedule will save you the time 
consumed by the bid process. Products shipped throughout 
the United States and world-wide. Visit or write any of our 
stores for more information or to receive our catalogue of 
products represented. 

Gimmrters. 



the dependable store 



257 West Street, Annapolis, MD 21401 - (301) 268-6505 

13A Allegheny Avenue, Towson, MD 21204 - (301) 296-0520 

9330 Georgia Avenue, Silver Spring, MD 20910 - (301) 588-3748 

or Call (301)268-5801 

Career Opportunities Available * An Equal Opportunity Employer 



computers and systems, com- 
puter components for infor- 
mational purposes, computer 
literacy programs, an Apple- 
soft BASIC tutorial, and an 
educational-software direc- 
tory are incorporated within 
the course materials. Systems 
must be purchased from an 
authorized Apple dealer 
before July 31, 1981. The of- 
fer is limited to one set of 
materials per school. 

For complete details on the 
Apple Seed computer- 
literacy program, contact 
Apple Computer, 10260 
Bandley Dr, Cupertino CA 
95014. 



New Network System 

The COMNET network 
links customers' terminals or 
computers nationwide in a 
24-hour store-and-forward 
message service. Messages 
are sent to domestic or inter- 
national Telex numbers, or 
by Mailgram. Data bases, 
wire-service news bulletins, 
financial reports, a section 
for technical questions, and 
classified ads are available. 

Normal access to COM- 
NET is via a 300 bps asyn- 
chronous ASCII terminal, us- 
ing TYMNET. The basic 
monthly fee is $10, with in- 
cremental charges for various 
services. 

To subscribe to COMNET, 
you must normally have a 
Visa or a MasterCard ac- 
count although other credit 
arrangements can be 
negotiated. For details on op- 
tions and service fees, contact 
Cantlin Communications, 
11532 Poes St, Anaheim CA 
92804, (714) 530-6693. ■ 
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Circle 94 on inquiry card. 



AIM 65. Hie professional's 
microcomputer. 




Printer, display, full keyboard Under $500.00. 



For professional learning, 
designing and work, 
Rockwell's AIM 65 
microcomputer gives you an 
easy, inexpensive head start 

• 20-column printer and 
display 

• Dual cassette, TTY and 
general purpose I/Os 

• R6502NMOS 
microprocessor 



• System expansion bus 

• Read/write RAM memory 

• Prom/ROM expansion 
sockets 

• Self-prompt interactive 
monitor firmware 

• Terminal-style keyboard 

• Options include: 
—Prom Programmer 

module 
— RM 65 standard modules 
and card cages 



^ 



For more on AIM 65 and 
how you can develop 
programs in assembly 
language, BASIC, PL/65 or 
FORTH, write Rockwell 
International, Electronic 
Devices Division RC55,P.O. 
Box 3669, Anaheim, CA 
92803. For location of nearest 
distributor or dealer call 
800-854-8099 (in California 
800-422-4230). 



Rockwell International 

...where science gets down to business 



Circle 353 on inquiry card. 
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don't risk 

magnet jc damage to 
EDP storage media 




DISK*SAFE 

FLOPPY DISK PROTECTORS 

Many computer users have learned "the hard way" that 
accidental exposure to magnetic fields can erase or 
alter data and programs stored on disks and tapes. 
Such irretrievable loss can occur during media transit 
or storage if unprotected disks or tapes are exposed to 
the magnetic fields produced by motors, transformers, 
generators, electronic equipment, or even intense tran- 
sient fields induced by electrical storms. 

Data-Safe Products provide reliable, economical 
protection against stray magnetic field damage by 
shielding disks and tapes with the same high-permea- 
bility alloy used to shield cathode ray tubes and other 
magnetic-sensitive components. DISK*SAFE Floppy 
Disk Protectors, punched for 3-ring binder, sandwich 
two 8" disks, or smaller mini-disks, between sheets of 
magnetic shielding alloy encased in the strong vinyl 
pockets. (Binder sent free with 10 Protectors). 

DISK*SAFE Floppy Disk Protectors: 1-5, $8.95 ea; 
6-9, $8.45 ea; 10 or more w/binder, $7-85 ea; 




TAPE* SAFE 

METAL CASSETTE SHIELDS 

TAPE*SAFE Cassette Shields are constructed of mag- 
netic alloy, with heliarc-welded seams and an easy- 
open hinged top. Each attractively-finished TAPE*SAFE 
holds one cassette in its original plastic box. A 
shelved metal FILE DECK (not shown) stores up to six 
TAPE*SAFEs for easy access. (One free with each six 
TAPE*SAFEs). VISA and MasterCard telephone orders 
accepted. Prices include shipping. 

TAPE*SAFE Cassette Shields: 1-5, $14.95 each; 
6 or more withfree FILE DECK, $12.95 each. 

TAPE*SAFE FILE DECK: $10.95 each. 

Data-Safe Products, Inc. 

1926 Margaret St., Phila.. PA 19124 • 215/535-3004 
Dealer Inquiries Invited 



Programming 



Printf for the C 
Function Library 



Christopher Kern, 201 I St SW, Apt V-839 
Washington DC 20024 

One of the most-used functions in the standard library 
for the C programming environment is printf, the format- 
ting print function. Printf accepts character, string, and 
numeric values as arguments and sends them to the stan- 
dard output (normally the user's console) according to a 
specified format. It is used both as the main way to pro- 
vide a program's output to the console and as a way of 
testing variable values during debugging. Its control- 
format string may specify that numerical values be repre- 
sented in hexadecimal, octal, or decimal notation, that 
right or left justification be employed, and that argu- 
ments be printed in a given field width or restricted to a 
limited precision. 

Although present versions of the BDS C compiler for 
the 8080 CP/M operating system have the standard printf 
function, earlier versions had a more primitive version of 
printf. If you have a version that cannot print numerical 
data in octal, does not permit precision to be specified to 
limit the length of a string, and only left justifies, the pro- 
gram shown in listing 1 will add all the standard features 
and a few new ones. 

Except for the features that apply only to floating-point 
and long numerical data, this program conforms to the 
specifications for printf in Kernighan and Ritchie's The C 
Programming Language (Prentice-Hall, 1978). It is simple 
to adapt printf to other languages, so long as they permit 
functions, procedures, and subroutines with a variable 
number of arguments. 

Functions compiled with the BDS C compiler find their 
arguments along an array of vectors stored at location 
BASE -h 0x3f7, where BASE is the base address of the 
CP/M operating system for the particular machine being 
used (and "0x3f7" is C's idiosyncratic notation for hexa- 
decimal 3F7). Up to twenty-four arguments are allowed. 
Because printf doesn't know in advance how many argu- 
ments will be needed as interpretation of the control for- 
mat proceeds, and because the same function-argument 
vector will be used by subordinate functions called by 
printf, all the arguments are collected at the outset and 
stored in local argument array, "localarg[]." This is the 
one feature of the function that is specific to the BDS 
compiler. Note that because the control format is passed 
to printf as a formal parameter, the processing of the re- 
maining arguments begins at FARGV -h 2. 

Listing 2 shows a sample run and a demonstration pro- 
gram that exercises printf by printing a series of integers 
in various notations and by printing a string in various 

Text continued on page 434 
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Circle 113 on Inquiry card. 



Programming Quickies. 



Listing 1: This is a program for adding a full-featured printf function to some early versions of C compilers. These earlier versions did 
not allow the printing of numerical data in octal, and did not permit precision to be specified to limit the length of a string; they 
allowed only left justification. Two new functions which are called by printf have been added: "Nbase" converts a binary integer into 
a digit string in the requested radix; "Nspoct" does the same for split octal. 

:ttdef ine^ BASE 0x4200 /* CP/M base address */ 

#def ine FARG<J 0x3f7 /* BUS C compiler ar<iOjmerit vector */ 

p r :i. n tf ( con t ro 1 ) 

char ^control y 

•C 

char- cy *psy rJustif^i^y sC17."|y zerofilly 

int. *ar<^sy ky localar<itl."23n y prcisn? sleny width? 

/* cop^:^ a r 510 jiTients from function ars^ument vector */ 

for (k :^: Oy ars^s ''^'-- BASE + FARG<J -f 2y k < 23y + + ky -f + ars^s) 

1 o c 3 1 a r <i^ L k .1 - * 3 r .^ s y 
Bv^s •"• localar<^y 

while (c - *cont rol-f -f ) 

/* check for conversion specification */ 

if (c ::=:::r: ^%M C 



/* check for various options */ 

if ( (c :::: *control) ^^^ '-' ) C 
rJustif^j '"' Oy 
c "" *control-f -f y 

y 

else 

r Justify - 1 y 

if (c :n::::: ^Q') 

ze refill •=• ly 
e 1 s e 

zerofill '■^•- Oy 

width - Of 

while ( isdis^it (c •=• tolower( *cont rol-f + ) ) ) 
width - 10*width -f c •■ 'O'y 

if (c :::::^:: ' ,' ) <. 

prcisn -" Oy 

while (isdi.^it(c - tolower ( *control-f -f ) ) ) 
prcisn - 10*prcisn + c - 'O'y 
> 
e 1 s e 

prcisn -■■•- '32767 f 

/% process conversion characters */ 
switch (c) •{". 
case ' b •' J 

PS - nbase ( *ar.^s-f-f y 2y s)y 

break y 

PS - nbase(*ar<i^sf + y 8y s)y 

Listing 1 continued on page 432 
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Programming Quickies. 

Listing 1 continued: 



break V 
cas(? 'd' I 

if (*3rds < 0) < 

PS - nb3se(-*3rds++? 10? s)J 

> 

else 

PS ^ nb3se(*ar^s++f 10 r s)? 

break? 
case 'u " J 

PS - nbase(*ards++ ? 10? s)? 

break? 
case 'x ' I 

PS ~ nbase(*ar^s++ ? 16? s)? 

break ? 
case "«" { 

PS ~ nspoct (*ar^s++? s)? 

break? 
case ^ s' J 

PS = *ar^s++? 

break? 
case "c" J 

c == *ar^s++? 
default: 

*(PS :=^ s) =:: c? 

sC13 ^ '\0'f 
> 

k = strlen(ps)? 

si en - k > p re isn ? p re isn ♦ k? 

if (rJustifv^) 

while (width — > si en) 
if (zerofill) 

putchar( '0' ) ? 
else 

pijtchar( ' " ) ? 

for (k =^ 1? *ps SS k <~ prcisn? ++k) 
putchar(*ps++) ? 

if ( ! r Justify) 

while (width — > si en) 
putcharC " ) ? 
> 
else 

putchar(c) ? 
nbase<ny base? s) 
u ri s ;i. ?.5 ri e d ri j^ b s s e ? 
char *fr>? 
{ 

int dy 

)|c(s f-:^ 16) •:^ 'XO"? 

1 T ( r*l ■•"• "" ) Listing 1 continued on page 433 
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Programming Quickies i 

Listing 1 continued: 



else 

while (n > 0) C 

t"S - (d - n%b3se) f (d < 10 ? '0^ ; 55)5 
n /"" bair>e? 

return s ? 



nspoct (n y s ) 
ijns:L<^rred n? 
c: Y) B r s ['. 11 r 
f 



int d? d ••■•'-• 163S4? 
char JKfsv ps "= s? 

while (d > 0) •<: 

*ps-l+ ^---^ n/d f '0' y 
n %=^^^ dy 

if (d :^:-^^ 256) C 
d ^^ 6A9 



d /-•'•' 83 









> 










(?: 


I.se 


> 










* 


PS 


n:: 


'\0 


' r 


v 


Btl 


..irn 


s? 





Listing 2: Listing and sample run of a demonstration program which exercises the printf function. 
A>TYPI:: F''RINTX*C 



in 8 i n ( ) 



unsiiiined i y 

c* h a T^ >K s t T^ i ri <:4 r s t r^ i ri <^ "- " h e 1 1 o y w o t\1 d " y 

for (i :::: ly i O^ 16384? i *=::: 2) C 

printf ("dec* %5d oct* %6o sploct* %« "y iy iy i)y 

printf ("hex: %4k bin^ %016b\n"y iy i)y 
> 

printf ( •♦Xn" ) y 

printf ( " :%10s:\n" 9 strin<^) y 
printf ( - :%-10s:\n" y strin<^) y 
p r i nt f ( " : %20s ^ \n " y s t r i n<^ ) y 
printf ( " :%-20s:\n" 9 strin<^) y 

P r i \"\ t f ( " ♦ % 2 ♦ 1 S I \ n " y S t r i n <^ ) y L isf ing 2 continued on page 434 
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Programming Quickies ^^_^__ 

Listing 2 continued: 

printf (" :%-20*10<:>:\ri"y striri<^)y 
printf ( " :%♦ lOstXn" y striri<^) ? 



A>PR.INTX 
















dec J 


1 


oct; 


1 


spioct ; 


000.001 


hex; 


1 


bin 


dec ; 


2 


oct ; 


n 


spioct; 


000.002 


hex; 




bin 


dec; 


4 


oct; 


4 


SF'lOCt; 


000.004 


hex ; 


4 


bin 


dec ; 


8 


oct; 


10 


spioct ; 


000.010 


hex; 


8 


bin 


dec : 


16 


oct; 


20 


spioct ; 


000.020 


hex; 


10 


bin 


dec : 


32 


oct ; 


40 


SF'lOCt; 


000.040 


hex; 


20 


bin 


dec ; 


64 


oct; 


100 


spioct; 


000.100 


hex ; 


40 


b i n 


dec t 


:t.2e 


oct; 


200 


spioct; 


000.200 


hex; 


80 


bin 


dec; 


256 


oct; 


400 


HP 1 oct; 


001.000 


hex ; 


100 


bin 


dec; 


512 


oct; 


1000 


spioct ; 


002.000 


hex; 


200 


bin 


dec; 


1024 


oct ; 


2000 


spioct ; 


004.000 


hex; 


400 


bin 


dec ; 


204EJ 


oct ; 


4000 


spioct ; 


010.000 


hex ; 


800 


bin 


dec; 


4096 


oct ; 


10000 


spioct; 


020.000 


hex; 


1000 


bin 


dec; 


8192 


oct; 


20000 


spioct; 


040.000 


hex; 


2000 


bin 


dec ; 


16384 


oct ; 


40000 


spioct ; 


100.000 


hex; 


4000 


bin 


the 11 


o? war 


Id; 














the.!..! 


Of wor 


Id; 
















he 


.'l.lo:' world; 












the 11 


D ? wor 


Id 














•> 

•> 




helloii 


wor; 












; he 1.1. 


o? wor 
















Jhell 


o y w o r 

















0000000000000001 
0000000000000010 
0000000000000100 
0000000000001000 
0000000000010000 
0000000000100000 
0000000001000000 
0000000010000000 
0000000100000000 
0000001000000000 
0000010000000000 
0000100000000000 
0001000000000000 
0010000000000000 
0100000000000000 



Text continued from page 430: 

combinations of justification, field width, and precision 
(the ":" serves to delimit the field). Calls to printf take the 
form: 

printf (control, argument 1, argument 2, ... ) 

where "control" is a format string composed of text in- 
terspersed with conversion specifications — one for each 
argument. 

Each conversion specification begins with the "%" 
character and ends with a conversion character indicating 
the format to be used in printing the corresponding argu- 
ment (character, string, or number). The standard con- 
version characters "d" (decimal notation), "u" (unsigned 
decimal), "o" (octal), "x" (hexadecimal), "c" (character), 
and "s" (string), are supported. I have added two others 
not specified in Kernighan and Ritchie's book: "b" 
(binary notation), which is especially useful for debug- 
ging programs that use bitwise logical operators, and "q" 
(split octal), because the front panel of my Heath H-8 
computer has a split-octal display. 

A number of options may be specified between the 
"%" character, which introduces the conversion 
specification, and the conversion character. A minus sign 
( — ) indicates that left justification (instead of the default 



right justification) is requested. A digit string indicates 
the field width; a number that fails to fill the width will be 
padded on the left or right, as necessary. If the field width 
is specified with a leading zero, a right-justified number 
will be padded with zeros instead of blanks, so an 8-bit 
binary number can be printed as 00100101 instead of 
100101. A period followed by another digit string in- 
dicates the precision, the maximum field width in which 
an argument is to be printed; this is primarily useful for 
truncating strings that exceed the permissible line length. 

This version of printf uses four other standard C 
library functions: "tolower(character)," which converts 
its argument to lowercase if it isn't lowercase already; 
"isdigit(character)," which returns true (not zero) if its 
argument is a digit and false (zero) otherwise; "putchar 
(character)," which outputs a character to the console; 
and "strlen(pointer to string)," which returns the length 
of the string its argument points to. 

Two other functions, called by printf and indepen- 
dently useful additions to the standard library, are also 
included (see listing 1). "Nbase(number, base, pointer to 
array in which to store result)" converts a binary integer 
to a digit string of the requested number base. "Nspoct 
(number, string pointer)" does the same (with leading 
zeros, and a "." separating the 2 bytes) for the special case 
of split octal. ■ 



434 May 1981 © BYTE Publications Inc 



Numerical Methods in 
Data Analysis 



Toan C Nguyen 

818 Gaviota Ave 

Long Beach CA 90813 



In engineering research and design work, it is often 
necessary to determine analytically from a given set of n 
pairs of discrete data a function which best represents the 
dependence of one parameter (X) upon the other (Y). 
Moreover, other characteristics of the obtained function 
represent this dependence, such as information about its 
stationary (maximum or minimum) point and its roots, 
that is, values of X which make Y equal to zero. 

Calling on our mathematical background, we know 
that most continuous functions with defined derivatives 
may be expressed in a form of a polynomial: 



Y = flo + fliX + fljX^ + a^X' + 



+ a^X- 



where m is the degree of the polynomial and ao, fli, . . . , 
arrt are the coefficients. 

For a given set of n pairs of data, there is usually a 
polynomial of degree m with corresponding coefficients 
flo/ fli, . . . , fl^ which will approximately describe the 
general continuous relationship between the two 
parameters X and Y. The error incurred in obtaining this 
polynomial will usually be minimal when m is sufficient- 
ly large and useful values of Xs and Ys are in the neigh- 
borhood of the range [(Xi, YJ/X^, YJI where Xi<X2< 
. . . <X„. 

By definition, the stationary point of a function is the 
point at which the dependent parameter Y attains a local 
maximum or minimum value. This stationary value of 
the variable X may be obtained by solving the equation 
Y' = 0, or: 



a^ + lUjX + SflaX^ + 



+ ma^X'"-' = 



The determination of function Y = f(X) may be done 
by curve fitting, which requires solving a large set of 
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simultaneous linear equations. The Gauss-Jordan 
elimination method may be utilized to solve these 
simultaneous equations. Once the function f(X) is ob- 
tained, the values of quantity X for which f(X) equals 
zero may be calculated by the Newton-Raphson method, 
which is one of the various numerical methods for ob- 
taining the roots of a continuous differentiable function. 

Because many calculations will be performed 
repetitively, these tasks will be conveniently handled by a 
digital computer utilizing its ability for high-speed 
calculations. A scientific high-level language, such as 
FORTRAN IV, is a suitable language for the development 
of a computer program for use in this application. 

This article will briefly review the principle of curve fit- 
ting, the Gauss-Jordan elimination technique, and the 
Newton-Raphson method. Included is a computer pro- 
gram written in FORTRAN IV with corresponding 
flowchart and explanations. Examples of practical 
engineering problems in different fields are also 
presented. 

Curve Fitting: Method of Least Squares 

In fitting a curve through the points representing 
CXi,YJ, . . . , (Xn,YJ, we employ a mathematical princi- 
ple that yields a best-fit cunye: the method of least 
squares. This method utilizes the laws of probability in 
obtaining the most probable values for a given set of 
observations of independent and dependent parameters. 
According to this method, the coefficients ao, ai, . . , , a„ 
of a polynomial of degree m may be determined from the 
following m + 1 simultaneous equations: 



(1) 



Cuflo 


+ 


Cl2fll 


+ 


Cl3fl2 


+ . 


. . + 


Cllm+llflm 


= 


bi 


C2lflo 


+ 


C22fll 


+ 


C23fl2 


+ . 


. . + 


C2[m + ll fliti 




h^ 


C[m+l]l 


flo- 


■\-C[m*l\2Cll-^ . 




+ C[m+lHm+l]flm 


= 


K 


where: 








Cij 


ft 
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Figure 1: A representation of the least-squares curve-fitting method. In (a) we see the first-degree curve, which is not acceptable 
because the uncertainty envelope does not contain all the data points. The figure in (b) shows the second-degree curve, which is not 
acceptable for the same reason as (a). The third-degree curve is illustrated in figure (c). Here we can observe that the uncertainty 
envelope does contain all the data points and is, therefore, the desired degree of the least-squares polynomial. 



and the summations Lare performed from 1 to n, the 
number of pairs of data. 

Most engineering data is taken with an uncertainty 
margin. This margin may be expressed as an absolute 
deviation or as a relative deviation, such as 50 ± 0.5 
inches and 50 inches ±1%, respectively. Therefore, 
when the uncertainty envelope has the most probable 
least-squares curve as its center line, it also has to cover 
all the given data points. This condition is illustrated in 
figure 1. 

We usually start with a least-squares equation of 
relatively low degree and then check to see if all data 



points fall inside the uncertainty envelope before pro- 
ceeding to the next higher degree least-squares equation. 
The process will continue until the uncertainty re- 
quirements are satisfied. 

Gauss-Jordan Elimination Method 

After all the summations of the set of simultaneous 
equations in equation (1) are calculated, our next step is 
to solve the set of simultaneous equations for ao, a^, , . , , 
a„. Although there are numerous techniques to handle 
this task, the method presented here is the Gauss-Jordan 
elimination method. The reason for using this method in- 
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Variable Definitions 



FORTRAN 
Variable 

A(M) 
C (U) 



ERR 
ERROR 

ERT 
EROOT 

ESTN 
ESTATN 

I 
ICHANG 

ICONTI 

IROOT 

ISTATN 

lUNCER 



I 

K 

KPLUS 

IROOT 

1ST AT 

M 
MDEG 



MDEGRE 

MMINUS 

MPLUSl 

MPLUS2 



Definition 

a„, themth coefficient of a least-squares 
polynomial 

Cij, element at ith row and jth column of 
the augmented matrix of the set ofm-\-l 
simultaneous equations to be solved for 
ao, • . . , a„ 

\f(XJ/f'(Xn) I , absolute value of the nth 
incurring error in the determination of X 
for which fiXj^^'O by Newton-Raphson 
method 

e, general term for allowable error (at 
the beginning of the iteration process) or 
resulting error (at the end of the process) 
in the determination of Xy=o and Xsta, 
used in subroutine NEW RAP 
ey=o, allowable error in the determina- 
tion of Xy=o 

Error in the determination of Xy^o 
(before calling subroutine NEWRAP: 
allowable error; after: resulting error) 
esTA, allowable error in the determina- 
tion of Xsta 

Error in the determination of Xsta 
(before calling subroutine NEWRAP: 
allowable error; after: resulting error) 
DO loop index 

String input specifying the name of the 
particular variable of which the value is 
to be changed 

String input (YES or NO) to continue or 
to stop the process of changing values of 
some variables 

Code indicating whether the calculation 
of Xy=o ^5 needed or not (0: No, 1: Yes) 
Code indicating whether the calculation 
of Xsta is needed or not (0: No, 1: Yes) 
Code indicating whether the uncertainty 
is entered as absolute or relative value 
(0: absolute, 1: relative) 
DO loop index 
DO loop index 
K + 1 

ROOT, string variable for printout pur- 
pose 

STATN, string variable for printout 
purpose 
DO loop index 

m, degree of the least-squares polyno- 
mial to be fitted through the given set of 
data, used as the first trial 
Incrementing m, starting from MDEG to 
a maximum of 10 

M-1 

MDEGRE+1 

MDEGRE+2 



N 
NCODE 

NEWTON 
NITERA 



NMINUS 
NPAIRS 
NPLUS 
NRERUN 



NROOT 
NSTATN 



SUM 
UNCERT 

UNMARG 



X(N) 
XO 



XS(N) 
XRTl 

XSTNl 

Y(N) 
YDEN 
YNUM 
YOFX 



DO loop index for loop which calculates 
root off(X)^0 

Code used before subroutine NEWRAP 
is called to indicate whether the calcula- 
tion will be for Xy^o or Xsta (1: for Xy«o/ 
2; for Xsta) 

Code used in subroutine NEWRAP hav- 
ing the same function as NCODE; its 
value is transmitted from main program 
Before the iteration process: maximum 
allowable number of iterations, 
transmitted from main program; after 
the iteration process: actual number of 
iterations used to obtain the required ac- 
curacy 6 (this new value will be returned 
to main program) 
N-1 

Number of pairs of data 
N-^1 

Code to direct the calculation flow to the 
beginning of the program (NRERUN ="!) 
or only to the portion computing Xy=o 
and Xsta (NRERUN=-0) 
Similar to NITERA, except that it is in 
main program and is used primarily for 
calculating Xy=o 

Similar to NITERA, except that it is in 
main program and is used primarily for 
calculating Xsta 

Ls, summations representing bi or c^ 
Uncertainty margin, may be entered as 
absolute or relative value 
Uncertainty margin, calculated from the 
given UNCERT and lUNCER, and is 
converted into an absolute value 
Xs, data entered as independent 
parameters 

Before the iteration process: initial ap- 
proximation of Xn, transmitted from 
main program; after the iteration pro- 
cess: obtained value ofX„ which satisfies 
the required accuracy (this new value 
will be returned to main program) 
X„, nth value of iterated X in Newton- 
Raphson formula 

Similar to XO, except that it is in main 
program and is used primarily for 
calculating Xy=o 

Similar to XO, except that it is in main 
program and is used primarily for 
calculating Xsta 

Ys, data entered as dependent 
parameters 

f'(Xn), denominator value in Newton- 
Raphson formula 

f(XJ, numerator value in Newton- 
Raphson formula 
Y(X), value of Y 
given value of X 



corresponding to a 
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Listing 1: FORTRAN listing of the program CURFIT that solves the least-squares polynomial for the entered pairs of data X(n) and 
Y(n). Some language features used here differ from standard FORTRAN. 



00100 PROGRAM CURFIT ( I NPUT r OUTPUT ) 

00110 DIMENSION X ( 100) r Y ( 1 00 ) r A ( 1 1 ) f C ( 1 1 r 1 2 ) 

012 COMMON/BLOCK/ A rMPLUSl I MPLUS2 

00130***** 

00140***** DATA STATEMENTS 

00150***** 

0160 DATA NPAIRSrMDEGrlUNCER.UNCERTr IROOTrXRTl » ERT . ISTATN r XSTN 1 r ESTN/ 

0017 0'HOflfOf .1 .1 .-1 . . ,001 » 1»0. » .001 

00180+/rX/ 

0190+-2. r-1.5.-l.r0.»l. r2. r2.5.3.r4.r5. 

00200+/rY/ 

00210+-25.1r-6.9f3.1r5.r-6.9r-21.r-25.r-25.1r-7.r45. 

00220+/ 

00230***** 

00240***** FORMAT STATEMENTS 

00250***** 

00260 10 FORMAT ( //'2X r 1 2HTHE DESIRED rI2r47H-TH DEGREE LEAST-SQUARES EQUATION HA 

00270 + S A FORM OF r/5X»14HY(X) = SUM OF r 12 , 19H-TERMS OF A ( I)*X** I r 5X r 1 2H I = Orl 

00280+r . . . . tI2»//20Xr lHI.5Xr4HA<I )r/19Xi3H .2X.8H ,/) 

00290 20 FORMAT ( 19Xr I 2 i 3 X r F8 . 3 ) 

00300 30 FORMAT ( //2Xr 6HAFTER Fl2r35H ITERATIONS. THE OBTAINED VALUE OF rA6r3H I 

00310 + S rF8,3.7H G I V ING . /I 2HAN ERROR OF r F 8 , 5 . 2X » 33HIF YOU WANT TO TRY NEW VALUE 

00320+S OF. ,A6rllH AND ERROR r r /45HENTER THEM IN THAT ORDER! IF NOT. ENTER O.rO.) 

00330 40 FORMAT (/2X.6HAFTER rI2.35H ITERATIONS. THE OBTAINED VALUE OF .A6.4H IS 

00340+ .F8.3) 

00350 50 FORMAT (//2X»*D0 YOU WANT TO CHANGE ANY VARIABLES AMONG MDEG. UNCERTr E 

00360+RTr ESTNt*r/lXj*XRTl r XSTNlr lUNCER. IROOT, ISTATN ? <YES OR NO)*) 

00370 60 FORMAT </2Xr*ENTER THE VARIABLE TO BE CHANGED (HIT RETURN) i AND THEN IT 

00380+S NEW VALUE*) 

00390 70 FORMAT (/2Xr*ANY MORE VARIABLES TO BE CHANGED ?*) 

00400 80 FORMAT (//2Xf *ALTHOUGH A *,I2.*-TH DEGREE LEAST SQUARES CURVE HAS BEEN 

00410+FITTED THROUGH THE* . / 1 X . *GIVEN SET OF DATA. THE SPECIFIEU UNCERTAINTY MARG 

00420+IN IS NOT YET SATISFIED*) 

00430 90 FORMAT (2X.*THE CORRESPONDING VALUE OF Y(XSTATN) IS *.F8.3) 

00440 100 FORMAT (//2X.*THE SPECIFIED DEGREE OF THE LEAST SQUARES EQUATION IS => 

00450+ THE NUMBER*r/lX.*OF PAIRS OF DATA. REENTER MDEG (< NPAIRS )*) 

00460***** 

00470***** DEFINITIONS OF SOME VARIABLES 

00480***** 

00490 LR00T=5HXR00T 

00500 LSTAT=6HXSTATN 

00510 110 MDEGRE=MDEG 

00520 112 EROOT=ERT 

00530 ESTATN=ESTN 

00540 115 IF (MDEGRE.LT. NPAIRS) GO TO 120 

00550 PRINT 100 

00560 READ.MDEG 

00570 GO TO 110 

00580 120 NR00T=NSTATN=20 

00590 MF-LUS1=MDEGRE + 1 

00600 MPLUS2=MDEGRE+2 

00610***** 

00620***** DETERMINATION OF ALL SUMMATIONS IN THE SET OF M+1 SIMULTANEOUS EONS. 

00630***** 

00640 DO 210 I=1»MPLUS1 

00650 DO 200 J=1»MPLUS2 

00660 SUM=0. 

00670 DO 220 N=1.NPAIRS 

00680 IF ( J, NE.MPLUS2) SUM = SUM + X < N ) *» ( 1+ J-2 ) 

00690 IF ( J.EQ.MPLUS2) SUM = SUM + Y ( N ) *X ( N ) «* ( I - 1 ) 

00700 220 CONTINUE 

00710 C(I.J)=SUM 

00720 200 CONTINUE 

00730 210* CONTINUE 

00740***** 

00750***** DETERMINATION OF COEF. A0.....AM OF THE M-TH DEGREE LEAST-SQUARES 

00760***** POLYNOMIAL BY GAUSS-JORDAN ELIMINATION METHOD 

00770***** 

00780 DO 330 K=l rMFLUSl 

00790 KF-LUS = K + 1 

00800 DO 300 J=KPLUS»MPLUS2 

00810 C(K. J)=C(Kr J)/C(K,K) 

00820 300 CONTINUE 

00830 DO 320 I=1.MPLUS1 

00840 IF (I.EQ.K) GO TO 320 

00850 DO 310 J=KPLUSfMPLUS2 

00860 C<I.J)=C(IfJ)-CCI.K>«C(KfJ) 

00870 310 CONTINUE 

00880 320 CONTINUE 

00890 330 CONTINUE 

00900***** 

00910***** CHECK FOR UNCERTAINTY REQUIREMENTS 

00920***** 

00930 DO 410 N=l .NPAIRS 

00940 YOFX=0. 

00950 DO 400 M=1.MPLUS1 

00960 A(M)=C(M.MPLUS2) 

00970 YOFX = YOFX,+A(M) *X(N)**(M- ,U 

00980 400 CONTINUE. 

00990 IF <rUNCER.NE.l> UNMARG = UNCERT 

01000 IF (lUNCER.EQ.l) UNMARG = ABS < UNCERT«YOFX ) 

01010 IF (ABS(Y(N)-YOFX). I.E. UNMARG) GO TO 410 

01020 MDEGRE=MDEGRE+l 

01030 IF (MDEGRE.LT.NFAIRS.ANH.MriEGRF.LE.lO) GO TO 112 

01040 MDEGRE=MDEGRE-1 

01050 PRINT 80.MDEGRE 

01060 GO TO 700 

01070 410 CONTINUE 

01080***** 

01090***** PRINT-OUT OF COEF. A0t....AM OF THE: OfiTAINED M-TH [lEGREE 

01100***** LEAST SQUARES EQUATION 



OHIO***** 

01120 PRINT lO.MIiEGRE.HPLUSl fMDEGRE 

01130 DO SOO M=1.MPLUS1 

01140 MMINUS=M-1 

01150 PRINT 20.MMINUS.A(«) 

01160 500 CONTINUE 

01170***** 

01180***** CALCULATION OF VALUES OF XR.OOT OR XSTA 

01190***** 

01200 IF (MDEGRE.EO.l ) IROOT = 

01210 550 IF ( IROOT.NE.l .AND. ISTATN. NE. 10 GO TO 700 

01220 IF (IROOT.NE.l) GO TO 620 

01230 600 NCODE = 1 

01240 CALL NEURAP ( XRT 1 . EROOT , NROO T . NCODE ) 

01250 IF (NROOT.LT,?0) GO TO 610 

01260 PRINT 30,NRO0T,LRO0TrXRTl.FR0OT,LR00T 

01270 READ. XRTl .ERT 

01280 EROOT = F.RT 

01290 IF (XRTl .EQ.O. .AND.EROOT.EQ.O. ) GO TO A20 

01300 GO TO 600 

01310 610 PRINT 40.NRO0T,LR00r.XRTl 

01320 620 IF (ISTATN. NE. 1 > GO TO ,'00 

01330 630 NCODE - 2 

01340 CALL NEURAP < XS TNI . ESTATN , NST ATN . NCUDf ) 

01350 IF (NSTATN.LT.20> GO TO 640 

01360 PRINT 30.NSTATN.LSTATrXSrNl .ESTATN.LSTAF 

01370 READrXSTNlrESTN 

01380 ESTATN=ESTW 

01390 IF (XyiNl ,E0.O. .AND.f PTATN.fU.O. ) r,lj Ui 700 

01400 GO TO 630 

01410 640 PRINT 4 , NSTaT N » L ST A f , X S ( ^<^ 

01420 YOFXtO. 

01430 DO 650 M=l .MFLUSl 

01440 Y0FX = Y0FX + C(HrMFLUS2)*XSTNl«*(M-l ! 

01450 650 CONTINUE 

01460 PRINT 90-YnFX 

01470***** 

01480***** CHANGING VALUES OF SOME VARIAfiLEi; 

01490***** 

01500 700 PRINT t50 

01510 READrlCONFI 

01520 IF ( ICONTI . Ea , 2HN0) GO TO 800 

01530 NRERUN=0 

01540 710 PRINT 60 

01550 READ.ICHANG 

01560 IF ( ICHANG.EQ.4HMDEG) READ.HDEG 

01570 IF ( ICHANG.EQ.6HUNCERT) READ^UNCERT 

01580 IF ( ICHANG.EQ.IHERT) READ.FRT 

01590 IF ( ICHANG.E0.4HESTN) READ.E3TN 

01600 IF (ICHANG.EQ.4HXRT1) READ.XfvTl 

01610 IF ( ICHANG.EQ.5HXSTN1) PEaD.XSTNI 

01620 IF (ICHANG.EQ.6HIUNCER* RF AD . T LINGER 

01630 IF ( ICHANG.EQ.5HIR00T) READ.IROOT 

01640 IF ( ICHANG.EQ.6HISTATN) REAHfISIAIN 

01650 NROOT=NSTATN=rO 

01660 ER00T=ERT 

01670 ESTATN=ESTN 

01680 IF (ICHANG.EQ. 4HMDEG.0R. ICHANG.EO.AHUNCKKT .tlFc. n:HANG.EQ. lUWCER) NRERUfJ=3 

0169 PRINT 70 

01700 READ. ICONTI 

01710 IF (ICONTI. E0.3HYES) GO TO 710 

01720 IF (NRERUN.EQ.l) GO TO 110 

01730 GO TO 550 

01740 BOO STOP 

01750 END 

01760***** 

01770***** CALCULATION OF ROOT OF F(X)=0.. AT THE NEIGHBtRHOOD OF X=X». 

01780***** BY NEUTON-RAPHSON METHOD 

01790***** 

01800 SUBROUTINE NEWRAP ( XO. ERROR , N ITERA . NEWTON) 

01810 DIMENSION XS(21).A(11) 

01820 COMMON/BLOCK/AtMPLUSI .MFLUS2 

01830 XS( 1 )=X0 

01840 IF (XO.EQ.O.) XS( 1 ) =X0= . 0001 

01850 DO 950 N=1.NITERA 

01860 NPLUS=N+1 

01870 NMINUS=N-1 

01880 910 YNUM=YDEN=0. 

01890 DO 930 I=1.MPLUS1 

01900 IF (NEUT0N.EQ.2) GO TO 920 

01910 YNUM=YNUM+A(I)*XS(N)**(I-1) 

01920 YDEN=YDEN+(I-1)*A(I )*XS(N)**(I-2) 

01930 GO TO 930 

01940 920 YNUM=YNUM+(I-1 )*A(I)*XS(N)**(I-2) 

01 950 YDEN = YDEN + (I-1)*<I-2)«A(I)*XS(N)**( 1-3) 

01960 930 CONTINUE 

01970 IF (YDEN.NE.O.) GO TO 940 

01980 XS(N)=(XS(N)+XS(NMINUS) )/2. 

01990 GO TO 910 

02000 940 ERR=ABS(YNUM/YDE N) 

02010 IF (ERR. LE. ERROR) GO TO 960 

02020 XS(NPLUS)=XS(N)-YNUM/YDt;N 

02030 950 CONTINUE 

02040 XO=XS(NPLUS) 

02050 GO TO 970 

02060 960 XO=XS(N)-YNUM/YDEN 

02070 970 ERROR=ERR 

02080 NITERAsN 

02090 RETURN 

02100 END 

READY. 



stead of Cramer's rule is that it proves to be a simpler and 
a less time-consuming procedure, especially when the 
system to be solved has more than three simultaneous 
linear equations. 

This method is a combination of the Gaussian forward 
and backward eliminations. The forward elimination 
consists of the following steps: 

• Elimination of flo from the second and succeeding equa- 
tions by dividing the first equation by Cn; multiplying the 
modified equation respectively by Cii, C31, . . . , C[^+i]i; 



and then subtracting the obtained equations respectively 
from the second, third, . . . , (m-\-l)th. equations. The 
resulting set of equations is of the form: 



C22fll + C23fl2 + 



12^1 



+ 



I C2[m+1] flm 



b2 



+ c\ 



Im+1] [m+13Mm 



= b 



(2) 



[m+1] 
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• Elimination of ai from the third and succeeding equa- 
tions by dividing the second equation in the set of equa- 
tions in (2) by C22) multiplying the modified equation 



respectively by €32,042, 



[m+l]2/ 



and then subtrac- 



ting the obtained equations respectively from the third, 
fourth, . . . , (m-\-l)th. equations. 

•The elimination process continues until the system is of 
the form: 






"T C2[m-H]flm = c7 2 



(3) 



The backward substitution process may now be used 
to find the values for all fl,- in the reverse order. The value 
of am is calculated from the last equation in equation set 
(3) and is substituted in the next-to-last equation to solve 
for a,r,-u etc. 

In the Gauss-Jordan elimination method, the last pro- 
cedure (backward substitution process) is replaced by the 
elimination of a,-, starting from the second step, not only 
from the (i'\-2)th. and succeeding equations, as previously 
mentioned, but also from all preceding equations, (from 
the first to the ith equation). Thus, at the end of the pro- 
cess, the final set of equations is of the form: 






As we notice, the values of flo/ «i/ 



(4) 



, am are obtained 



f(x) 

I. 



f*(X2) = 0. 




Figure 2: An example of a function f(X) that is not monotoni- 
cally increasing or decreasing. This is clearly an undesirable 
situation for application of the Newton-Raphson method as the 
successive approximations diverge rather than converge on the 
desired root of the equation. 



directly from equation set (4) as bi, b2, • • • , bimtij. 

One remark about this method is that the values Cn, 
c 22, . . . must be different from zero to make all divisions 
meaningful. If this is not the case for some equations, 
these equations may be rearranged with others which 
have nonzero values of c, 

Newton-Raphson Method 

So far, utilizing the preceding techniques, we are able 
to determine for a given set of n pairs of data, a best-fit 
curve which is represented by the polynomial: 



Y = flo + fliX + azX^ + 



+ aji- 



The roots of YfXj = and the X-coordinates of the sta- 
tionary points (referred to as X,,a) are determined by the 
following equations: 



Y = flo + fliX + fl2X^ + 
Y' = fli + lajX + JflaX^ + 



+ amX"" = 
+ mamX'"-' = 



As long as Y(X) has first and second defined derivatives 
and the equations Y(X) = and Y'fXj = are solvable, 
the values of Xr=o and X^^^ may be calculated by using the 
well-known Newton-Raphson method. 

This is an iteration process in which successive approx- 
imations are made in accordance with the formula 



'^rt+l — Xn 



f(XJ 
f'iXJ 



n = 1,2, 



For rapid convergence, the initial approximation Xo 
should be in the neighborhood of the desired root of the 
equation f(X) and such that f'(X) ^ 0, This value of Xo 
may be obtained with the aid of a rough sketch or tabula- 
tion of f(X) versus X. 

The iteration process continues with converging X„+i 
until the required accuracy e is obtained, that is 

I X„., - X„ I < 6 or I f(XJ/f'(XJ I < 6 

When f(X) is not a monotonically increasing or 
decreasing function, or when there is a point of inflection 
in the interval fXi^XiJ, the Newton-Raphson method may 
cause difficulties. In this case, X„+i may tend to diverge or 
/' (XJ may happen to be very small or equal to zero, as il- 
lustrated in figure 2. A new value of X„ should be 
reassigned to avoid additional unnecessary iterations or 
to make/'fXJ =^ 0. This may be accomplished by taking 
the average of that particular X„ and the previous value 
X„_, (that is, (XJ„. = (Xn + X„-J/2j. 

Application of this method to our problem yields: 



(Xy=0/n+l — (Xy=o/n 



Y[(Xr=o)J 
Y'[(Xy,.o)nl 



/y ) _ Y'[(XsTA)n] , 

Y"1(Xsta)J 



Y[(Xr=o)J 
Y'l(Xr.o)nl 

Y'KXstaL] 

Y"l(XsTA)n] 



< €y=o 



< ^STA 



Computer Program 

The program is written in an interactive manner for use 
with a timesharing system. To provide flexibility and 
ease of execution, some of the variables of the program 
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Listing 2: Sample execution of the program CURFIT. 



oot;onOf i»Of .1,1,-1., .001 »ifO. » .001 

00J.?0f-2. »-1.5>-l.y0. ,1 . »2. y:.».S»3.. 1» 
002101 25.1»-6.9r3.1 vlj. y-<f.>.9,-2-\ . v-I'lS 



Listing 3: Application of the program CURFIT to a chemical 
engineering problem. 



00170 + 6 r 2f 1 r , 005 r . , » . » y . » . 

00190»-^7. J 10. 1.20, ,30. ,A0, •> A'::l . 

00210i IS . 2A , la ,Z6 y 19 ,03p 1'? . A2, 19 .7 A f 1 9 . U7 

RUN 



ffcatJRAM CURF'IT 



PROGRAM CURFIT 



I HE [lESIIMED 3- TH DEGREE l.EAST--SQL)/^RES EOUATKlN HAS A F-ORM OF- 
Y(X) = SUM or 4-TERMS OF A(I)*X**I I = 0,lf..., :^ 



THE DESIRED 2-TII DEGPit:E LEAST ■-SQUARES EQUATION HAS A FORM OF 
Y(X) = SUM OF 3-TERMS OF A(I)*X**I I = 0, !,..., 2 



5.090 

1 -7.010 

2 --7. 020 

3 2.005 

AFTER A ITERATIONS f THE OL^TAINED l^ALUE OF XROOT IS -1.19S 

AFTER 4 ITERATIONS » THE OBTAINED VALUE OF XSTATN IS -.422 
THE C0RF;;ESP0NDING VALUE OF Y< XSTATN) IS /;).A4A 



[ID YOU UANT TO CHANGE ANY VARIABLES AMONG MI.iEGy UNCERTr ERTr ESTN » 
XRTl , XSTNl, lUNCERy IROOTy ISTATN ? (YES OR NO) 
? YES 

ENTER THE VARIABLE TO BE CHANGED (HIT RETURN) » AND THEN ITS NEU VALUE 
? XRTl 



ANY MORE VARIABLES TO BE CHANGED ? 
YES 



ENTER THE VARIABLE TO HE CHANGED (HIT RETURN). AND THEN ITS NEW VALUE 

XSTNl 



17.9AO 

.062 

- . OOO 



DO YOU UANT TO CHANGE ANY VARIABLES AMONG M.iEG . UNCERT, ERT, ESTNr 
XRTlr XSTNl r IUNGER» IROOTy ISTATN ? (YES OR NO) 
? YES 

ENTER THE VARIABLE TO BE CHANGED (HIT RETURN) y AND THEN ITS NEW VALUE 
? UNCERT 
? .002 



ANY MORE VARIABLES TO BE CHANGED ? 

? NO 



THE DESIRED 2-TH DEGREE LEAST-SQUARES EQUATION HAS A FORM OF 
Y(X) =■■ SUM OF 3-TERMS OF A ( I ) *X**I I = 0»l^...r 2 



ANY MORE VARIABLES TO BE CHANGED ? 



17.96 

.062 

-.000 



AFTER 4 ITERATIONS* THE OBTAINED VALUE OF XROOT IS 



AFTER 3 ITERATIONS y THE OBTAINED VALUE OF XSTATN IS 2.759 
THE CORRESPONDING VALUE OF Y( XSTATN) IS -25.629 



CtO YOU WANT TO CHANGE' ANY VARIABLES AMONG MlitEG y UNCEfCTy EF<T» ESTNy 
XRTl, XSTNl f lUNCERy IROOTy ISTATN ? (YES OR NO) 

•;. YES 

ENTER THE VARIABLE TO BE CHANGED (HIT RETURN) y AND THEN ITS NEU VALUE 

? XRTl 



ANY MORE VARIABLES TO BE CHANGED ? 



DO YOU WANT TO CHANGE ANY VARIABLES AMONG MDEG, UNCERT, ERT, EST^Jy 
XRTly XSTNly lUNCERy IROOTy ISTATN ? (YES OR NO) 

? YES 

ENTER THE VARIABLE TO BE CHANGED (HIT RETURN) y AND THEN ITS NEU VALUE 
-•' UNCERT 
? .001 

ANY I-10RE VARIABLES TO E<E CHANGED --• 

? NO 



THE DESIRED 3-TFI DEGREE LEAST-SQUARES EQUATION HAS A FORM OF 
Y(X) = SUM Of 4-TERMS OF A ( I) >|cX**l I = fl » . . . y 3 



AFTFR 3 ITERATIONS/ THE OBTAINED VALUE GF XROOT IS 4.194 

AFTER 1 ITEK'ATIONSy THE OBTAINED VALUE OF XSTATN IS 2 . 7f,i9 
THE CDIcREl'iPONDING VALUE OF Y<XSTAIN) IB -25.629 






17.B94 


1 


.0 76 


2 


-.001 


3 


. 000 



DO YOU UANT TO CHANOF-: ANY VARIAEU.ES AMONG MDE6 y UNCERT, EfVlr ESTNy 
XI'vTly XSTNly lUNCERy IROUT, ISTATN ? (YES OR NO) 



DO YOU UANT TO CHANGE ANY VARIABLES AMONG MDEGy UNCERT- ERT, ESTNy 
XRTly XSTNly JUNCERy IROOTy ISTATN ? (YES OR NO) 



may be modified directly at the terminal in response to 
those questions printed by the program (see listing 2). 

General Features 

The program allows the user to: 

• Enter up to 100 pairs of data. 

• Enter the uncertainty margin as an absolute or relative 
value. 

• Specify the magnitudes of the accuracy margins er=o and 
EsTA required in the calculation of Xy=o and Xsta^ 

• Determine the least-squares polynomial and the values 
of Xk=o ^rid XsTA ' 

• Initialize the iteration for finding the least-squares 
polynomial with any degree which, in the user's opinion, 
may be the desired one. This option eliminates un- 
necessary calculations resulting from the choice of the 
first degree as the initial trial. 

• Modify information or values of variables after the 
completion of the first run. These variables include the 
lowest desired degree of the least-squares polynomial m, 
the uncertainty margin, the initially guessed values of 
Xy=o and of the abscissa of the stationary point Xsta (this 



is helpful when the least-squares function in question has 
more than one value of Xy=o or Xsta in the range under 
consideration), and desired accuracy margins ey=o and 
^STA. (This option may be repeated as many times as the 
user wishes.) 

• Monitor when the Newton-Raphson iteration process 
does not converge or does not give the required values of 
Xk=o or Xsta the desired accuracy so that a new value of 
ey=o or esTA may be entered. 

Flowchart and Program Listing 

A detailed flowchart and the complete program listing 
are given in figure 3 and listing 1 respectively. The struc- 
ture of the flowchart is relatively straightforward and 
should be reviewed along with those definitions or ex- 
planations given in the variable-definition text box on 
page 437. 

• Input: the input data is arranged in three groups of 
DATA statements in the program listing. The first group 
contains the values for NPAIRS, MDEG, lUNCER, 
UNCERT, IROOT, XRTl, ERT, ISTATN, XSTNl, and 
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Figure 3: Detailed flowchart of the program CURFIT. 




Figure 3 continues on 
pages 442-445 



May 1981 © BYTE Publications Inc 441 



ESTN. The second group contains the n values for the in- Figure 3 continued. 
dependent points X„, or X (NPAIRS). The- third group 
contains the n values for the dependent points Y„, or 
Y(NPAIRS). These statements are modified to accom- 
modate different data. 

• Output: the results consist of the degree of the sought- 
for least-squares polynomial and a set of calculated 
values, which are printed in two columns, representing 
the ith. subscript and corresponding a. in the representa- 
tion y(x;=I: fl.XX'. 



i 



yoFX = 0, 

M = l 



A(M) = C(M,MPLUS2) 

YOFX = yOFX+A(M)*X(N)**tM-l) 

M = M + 1 



Sample Run 

Assuming that the following set of 10 pairs of data is 
given: 



I 


1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


X(z) 


-2.0 


-1.5 


-1.0 


0.0 


1.0 


2.0 


2.5 


3.0 


4.0 


5.0 


Y(i) 


-25.1 


-6.9 


3.1 


5.0 


-6.9 


-21.0 


-25.0 


-25.1 


-7.0 


45.0 



G> 




rMDEGRE< NPAIRS I 

1 AND I 

IMOEGRE<10 J 



PRINT MDEGRE-1 



I 




UNMARG=UNCERT 



, \ I ABSIY(N)-YOFX) 

■ /" 1 >UNMARG I 

I 1 




NCODE"! 

CALL NEWRAP(XRT1,ER00T, 

NROOT.NCODE) 




n PRINT NROOT.XRTl 



I PRINT NROOT, XRTl.EROOT ~\ 



L 



READ XRTl, ERT 



ERO0T=ERT 




r XRT1 = 0. I 

1 AND I 

1^ EROOT = 0. J 
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Figure 3 continued: 



NC0DE=2 

CALL NEWRAP(XSTN1, ESTATN, 

NSTATN.NCODE) 




READ ICONT) 



Figure 3 continued on page 444 

• Chemical Engineering: the total heat of combustion 
(He) of fuel oil is observed to be a monotonically increas- 
ing function of °API (degrees on the American Petroleum 
Institute specific-gravity scale). It is desirable to obtain 
from the following set of data 




ICONTlX. YES 
= "N0" 
? 



Gravity, °API 


5.0 


10.0 


20.0 


30.0 


40.0 


45.0 


He, 1000 BTU/lb 


18.24 


18.56 


19.03 


19.42 


19.74 


19.89 



I 



( STOP j 



We are going to use the program CURFIT to determine 
the continuous relationship between quantities X and Y 
as well as all values of Xr=o and Xsta . A quick look at the 
foregoing tabulation reveals that, in the specified range of 
Xs (-2.0 to 5.0), there are: 

• three distinct values of Xr=o between IX(2),X(3)], 
IXW,X(5)1, and IX(9),X(10)1 due to the change in signs of 
corresponding pairs of Y(i)s 

• two stationary points of which the maximum one is in 
the neighborhood of pair number 4 and the minimum 
near pair number 8. 

Listing 2 illustrates some possible inputs and outputs 
for this particular example. 

Application to Some Engineering Problems 

The applications of the program CURFIT to engineer- 
ing problems are innumerable. Here are a few simple ex- 
amples of these applications: 



a second-degree function representing H^ versus °API 
with an uncertainty of less than 0.5% (UNCERT = 0.005) 
for the given range of degrees API (5 to 45). 

As illustrated in listing 3, the required function may be 
obtained with an uncertainty (to third decimal place) of 
0.2% as follows: 

He = 17.960 -h.062(°API) - negligible term 
(°API)^ ± 0.2% 

To obtain an uncertainty of 0.1%, a third-degree func- 
tion will be required, as shown in the last portion of the 
listing. 

• Civil Engineering: in an experiment determining the 
compressive stress-strain diagram of a concrete mix of ce- 
ment, sand, and gravel (mix proportion by volume is 1, 
2, and 4, respectively), the following data is observed (a 
kip is a 1000-pound load): 

unit strain e 

(10-Mnch/inch) 0.1 0.2 0.3 0.5 0.6 0.8 1.0 



unit stress a 
(kips /inch^) 



0.44 0.82 1.21 1.78 2,08 2.54 2.83 
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Listing 4: Application of the program CURFIT to a civil Figure 3 continued: 
engineering problem. 



r . . » . 



0017O7 >:.•>()» .OlL'fOfO. 

1 90+ . 1 ^ . 2 » . 3 » . r:i » . A . » 8 y 1 . 

00210+.44f ,82»1.2 1»1.78t2.08t2.54»2.»;3 

RUN 



PROGRAM CUfCFlT 



THE DESIRED 6-TH DEGREE LEAST-SOUARES EQUATION HAS A FORM OF 
Y(X) - SUM or 7-TERMS OF- A(I)*X**I I = 0.1..... 6 



I Ad) 



.641 

-8. 762. 

95.A08 

-333.314 

573.012 

-477.630 

153.274 



DO YOU WANT TO CHANGE ANY VARIABLES AMONG MKEGf UNCERT. ERTf ESTNy 
XRT1» XSTNl » IUNCERt IROOT. ISTATN ? (YES 0F\' NO) 



Listing 5: Application of the program CURFIT to an electrical 
engineering problem. 



001 70+5 rl.lr .OOlfO.O. .0. »0.0. fO. 
001 90 + 50.. r.>5.. 6 0.. 70. .75. 
OOaiO+239 . 2» 24,'5 ,5,247., 254 . 9 . 25{;i , B 
RUN 



PROGRAM CURFIT 



THE riESIRE'li 1--TH DEC^REIE LEAST-SQUARES EQUATION HAS A FOFJM OF 
Y(X) = SUM OF 2-TERMS OF A(I>*X**I I ^ 0,1...., 1 



199.937 

1 .785 



DO YOU WANT TO CHANGE ANY VARIABLES AMONG MDEG, UNCERT. ERT. ESTN. 
XRTlf XSTNlr lUNCER, IROOT , ISTATN ? (YES OR NO) 

? YES 

ENTER THE VARIABLE TO BE CHANGED (HIT RETURN), AND THEN ITS NEU VALUE 
'i' UNCERT 
? .0005 



ANY MORE VARIABLES TO BE CHANGED ^ 
? NO 



THE DESIRED 1-TH DEGREE LEAST-SOUARES EQUATION HAS A FORM OF 
Y(X) •^-- SUM OF 2-TERMS OF A(I)*X)K*I I = 0. !►..., 1 



199.937 

1 .785 



DO YOU WANT TO CHANGE ANY VARIABLES AMONG MDEG, UNCERT, ERT, ESTN, 
XRTl. XSTNl, IUNCE:R. IROOT. ISTATN ? (YE^S OR NO) 
■^ YES 

ENTER THE VARIABLE TO BE C;HANGt:D (HIT RETURN), AND THEN ITS NEU VALUE 
? UNCERT 
? .0001 



ANY MORE VARIABLES TO HE CHANGED ? 
? NO 



THE DESIRED 3-TH DEGREE LEAST-SQUARES EQUATION HAS A FORM OF 
Y(X) = SUM OF 4-TERMS OF A(I)*X**I I = 0,1,..., 3 



207.032 
.405 
.006 
-.000 



DO YOU WANT TO CHANGE ANY VARIAEiLES AMONG MDEG, UNCERT. ERT, ESTN, 
XRTl, XSTNl, lUNCL'R, IROOT, ISTATN '^ (YES OF-; NO) 
T NO 

STUF' 



1 



READ (CHANG 









YES 


r 






/ichangN. 






S 

YES - 


S^"UNCERT>^ 


1 READ UNCERT 


NO 














-^changV 






s 

YES 


Ss«"ERT"/ 


1 READ ERT 


NO 














^changV 






YES . 


s. •"ESTN''x^ 


1 READ ESTN 


NO 














-^ghangV 






YES > 


S. ="XRT1 V/ 


1 READ XRTl 


NO 












■^changV 






1 

YES 


's»"XSTNr>^ 


1 READ XSTNl 


NO 














^chang\ 






YES 


S^IUNCER^^ 


1 READ lUNCER 


NO 














^changN. 








s^-'iRoorX 


[ READ IROOT 


NO 














^chang\ 

^S^' ISTATN^ 


1 READ ISTATN 




NO 





















NROOT = NSTATN-20 



ER00T=ERT 
ESTATN=ESTN 




r|CHANG="MDEG" OR "1 
? J>- 1 ICHANG = "UNCERT" OR j 



I ICHANG = "IUNCER" 



READ ICONTI 



ICONTI \ YES ^Ok 

"YES" ^ \*y 




-© 
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Figure 3 continued: 



(TuBROUTINE~liEWRAP \ 

(XO. ERROR. NITERA, NEWTON) J 



I C0MM0H/BL0CK/A,MPLUS1,MPLUS2 | 



[ 



XS(1)"X0 




1 



XS(l} = XO = .0O01 



I XO=XS(N)-YNUM/YDEN | 



NPLUS = N + 1 
NM1NUS=N-1 



YNUM=YD£N=0 
I = 1 




YNUM = 

YNUM + (|-l)*A(l)*XS(N)**(l-2) 

YDEN = 

YDEN + (!-!)*( I- 2)*A(l)*XS(N)**(|-3) 




ERR=ABS(YNUM/YDEN) 




NO /ERR> 
ERROR 



XS(NPLUS} = XS{N)-YNUM/YDEN 




X0=XS(NPLUS) 












ERROR = ERR 
NITERA = N 






( 


RETURN 


) 



YNUM = 

YNUM + A(n*XS(N)**(l-l) 

YDEN = 
YDEN+(I-1)*A(I)*XS(N) (1-2) 



XS(N) = {XS(N) + XS{NMINUS))/2 
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Deflection (inches) 


10.8 


21.6 


27.0 


37.8 


48.6 


64.8 


81.0 


86.4 


97.2 


108.0 




Load (pounds) 


74.0 


117.0 


132.0 


145.0 


150.0 


152.0 


168.0 


183.0 


226.0 


300.0 


Table 1: Data collected when determining the load/deflection characteristics of a bevel spring, supported and loaded at 
The program execution in listing 6 will generate the best- fit curve for all points. 


the edges. 



For a required absolute uncertainty of ±0.02 
kips/inch^, from listing 4 we know that a sixth-degree 
polynomial representing o versus e is obtained as follows: 

o = 0.641-8. 762e-h95.608e2-333.314e^ 
+ 573.012e^-477.63e^ + 153.2746^ 



• Electrical Engineering: in an electrical testing 
laboratory, a technician obtains the following set of data 
for the determination of resistance R^ at 0°C and 
temperature coefficient of resistance a of a conductor. 



T, °C 


50.0 


55.0 


60.0 


70.0 


75.0 


Rt, ohms 


239.2 


243.1 


247.0 


254.9 


258.8 



Listing 6: Application of the program CURFIT to a mechanical 
engineering problem. 



00170+10r2,lr .0:3,0,0. rO.fOrO.fO. 

00190+ 1 . 8 , 2 1 . A , 27 . , 3 7 . « • '1 8 . 6 , A4 . a » a 1 . f e A . 4 ,9 7 . :;! , 10 e . 

00210 + 74. ,117. ,i:i2. »14S. ,1S0. ,i;;i2. ,16B. ,ia3. ,22^. , :5<)<) , 
RUN 



F'ROGR^M CURFIT 



THE DESIRETi ?-TN DEGREE LEAST-SQUARES EQUATION HAS A FORM OF 
Y<X) = SUM OF 4 -TERMS OF A<I)*X**I I -■■ 0,1,..,, 3 



1.164 

1 8.261 

2 -.153 

3 .001 



DO YOU UANT TO CHANGE ANY VARIABLES AMONG MDEG , UNCERT, ERT, ESTN, 
XRTl, XSTNl, lUNCER, IROOT, ISTATN ? (YES OR NO) 
? YES 

ENTER THE VARIABLE TO tiE CHANGED (HIT RETURN), AND THEN ITS NEU VALUE 
? UNCERT 
? .01 

ANY MORE VARIABLES TO BE CHANGED ? 
? NO 



THE DESIRED 3-TH DEGREE LEAST-SQUARES EQUATION HAS A FORM OF 
Y(X) = SDM OF 4-TERMS OF A(I)*X**I I = 0,1,..., 3 



1 . 164 

8.261 

•-.IS 3 

.001 



HO YOU WANT TO CHANGE ANY VARIADLEi;; AMONG MDEG, UNCERT, ERT/ t:STN, 
XRTl, XSTNl, lUNCER, IROOT, ISTATN ? (YEB OR NO) 
■<• YES 

ENTER THE VARTABLf- TO BE CHANGED (HIT RETURN), AND THEN ITS NEU VALUE 
? UNCERT 
? .005 

ANY MORE V.-iRIABLES TO BE CHANGED ? 
? NO 



THE DESIRED 8-1 H DEGREE LEAST-SOUARES FOIJATION HA!; A FORM OF 
Y(X) = SUM OF 9-TERMG OF A(I)*X**I I ^ 0,1,..., 8 



178.423 

1 -32.9.57 

2 3 . SS5 

3 -.172 

.005 

r, - . 000 

6 . 000 

;■■ -.000 

;.; . 000 



nil rUll WAN I Ml CUANnL ANY VAr< fADLt S AhONR MnrG, UNCERT, ERT, E^iiTN, 
III" '■.Ji4i, lUNCER, IROOT, .1 f ;TATN -' (YES 0\i htWi 



Listing 5 gives the following results: 

Rt = Rod + aT) = 199.937 + 0.7857, ±0.05% 
or R, = 199.937 ohms 

a = 0.785/199.937 = 0.00393 (°C)-^ 

This value of a indicates that the conductor is made of 
platinum. 

• Mechanical Engineering: the data observed in the deter- 
mination of the load/deflection characteristics of a bevel 
spring, supported and loaded at its edges, is illustrated in 
table 1. 

As shown in listing 6, for an uncertainty of 1%, a 
third-degree polynomial is determined as follows, where 
D is the deflection: 

Load = 1.164 + 8.261(D)-0.153(D)2 + 0.001(D)3 

An eighth-degree polynomial will be required for an 
uncertainty of 0.5%.H 



Glossary 

Gauss-Jordan elimination: This mathematical 
algorithm is a means of solving a system of 
simultaneous equations. It proves to be most effective 
when the system to be solved has more than three 
simultaneous linear equations. The procedure itself in- 
volves the simplification of a matrix formed from the 
coefficients of the system of simultaneous equations. 
This method is also referred to as the Gaussian reduc- 
tion method. 

Newton-Raphson method: A mathematical technique 
which employs an iteration process in which suc- 
cessive approximations are made to determine the 
roots of a polynomial equation. These successive ap- 
proximations are calculated from the following for- 
mula: 

■X^rt+i = X„ — f\Xn) 
f'(XJ 

Cramer's Rule: An approach to solving a system of 
simultaneous equations involving the use of deter- 
minants. This method is most desirable when dealing 
with a small system of equations. 



446 May 1981 © BYTE Publications Inc 



Circle 91 on inquiry card. 



Event Queue 



May 1981 



May-June 

Data-Processing Courses, the 

Hartford Graduate Center, 
Hartford CT. For informa- 
tion on these courses, contact 
the Hartford Graduate Cen- 
ter, Attn: Don Florek, 275 
Windsor St, Hartford CT 
06120, (203) 549-3600, ext 
252. 

May- June 

Workshops from the Na- 
tional Institute for Manage- 
ment Research, various cities 
throughout the US. Word- 
processing implementation 
and supervision and auto- 
mated office implementation 
workshops are to be held. 
The weekend courses are 
$395 and $495, with dis- 
counts available for atten- 
dance at two or three work- 
shops. Contact Department 
C — Wordprocessingfeb2, 
NIMR Seminars, FOB 3727, 
Santa Monica CA 90403, 
(213) 450-0500. 

May-July 

Courses from Integrated 

Computer Systems Inc, 

various cites throughout the 
US. Courses on computer 
network design and proto- 
cols, multiple micro- and 
minicomputer systems, and 
fiber-optics communications 
systems are to be held. The 
fees for these 3- to 4-day 
courses range from $695 to 
$795. Contact Integrated 
Computer Systems Inc, 3304 
Pico Blvd, POB 5339, Santa 



Monica CA 
450-2060. 



90405, (213) 



May-July 

Courses from Zilog, various 
cities throughout the US. An 
introduction to microproces- 
sors; the Z80, Z8, and Z8000 
family of components; PLZ/ 
SYS programming; develop- 
ment systems; and other 
topics concerning Zilog prod- 
ucts are covered in these 
courses. Fees range from $150 
to $595. For a schedule of 
times and places, contact 
Zilog, 10340 Bubb Rd, 
Cupertino CA 95014, (408) 
446-4666, ext 5586. 

May 1-2 

The Third Annual Comput- 
ers in Education Conference, 

Seattle Pacific University, 
Seattle WA. This conference 
will feature panel discussions, 
workshops, and exhibits. 
Special emphasis will be 
placed on the use of micro- 
computers in elementary and 
high schools. Contact Jerry 
Johnson, Seattle Pacific 
University, Seattle WA 
98119. 

May 4-7 

National Computer Con- 
ference, McCormick PI, 
Chicago IL. Approximately 
90,000 people are expected to 
attend this year's National 
Computer Conference (NCC). 
The use of robots and ar- 
tificial intelligence will be 
among the program sessions 
at the Personal Computing 
Festival during the NCC. 
This will be the first time that 
personal-computing exhibits 



In order to gain optimal coverage of your organization's com- 
puter conferences, seminars, workshops/ courses, etc, notice 
should reach our office at least three months in advance of the 
date of the event. Entries should be sent to: Event Queue, BYTE 
Publications, . 70 Main St, Peterborough NH 03458. Each month 
we publish the current contents of the queue for the month of 
the cover date and the two following calendar months. Thus a 
given event may appear as many as three times in this section if it 
is sent to us far enough in advance. 



DISCOUNT 
Computers 

from 

HAWAII 



;applG 




II or II Plus 



48K $1180.00* 
3.3 Disk $525.00* 
Lang Sys. $399.00* 
Integer Card $158.00* , 
Apple Soft Card $158.00 



IDS Printer 



Model 445 $695.00* 
Model 445G $750.00* 
Model 460 $1095.00* 
Model 460G $1145.00^ 



T I Printer 

Model 810 $1625.00' 



System B $5299.00' 
VIP $3599.00* 
3005 $7250.00* 



*Add 3% for shipping 
on COD'S pay sliipping in 
advance. For faster 
delivery send cashier's checks. 
Hawaii Residents 

Include 4% Sales Tax 



Computer 

Warehouse 

P.O. Box 1777 
Honolulu, HI 96806 
(808) 523-1552 
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have joined the rest of the 
conference in the main ex- 
hibit area. Over thirty techni- 
cal sessions will be held. All 
major companies will be re- 
presented. Contact the Amer- 
ican Federation of Informa- 
tion Processing Societies Inc, 
FOB 9658, 1815 N Lynn St, 
Arlington VA 22209, (703) 
558-3617. 

May 5-8 

INTELCOM 81/Paris, Paris, 



France. INTELCOM (Inter- 
national Telecommunications 
and Computer Conference 
and Exhibition) 81 /Paris is 
part of a program to promote 
an international dialog on 
vital subjects in the telecom- 
munications field. This con- 
ference attempts to guide the 
evolution of the computer 
and its technology by com- 
bining the efforts of private 
companies, government, and 
equipment users. 



For information about at- 
tending, presenting a paper, 
or exhibiting at INTELCOM 
81/Paris, contact the Con- 
ference Affairs Group, Hori- 
zon House, 610 Washington 
St, Dedham MA 02026, (800) 
225-9977; in Massachusetts 
(617) 326-8220. 



May 7-8 

The Eighth Annual Comput- 
er Show, Valley Plaza Mid- 



* WRITE OR CALL FOR FREE CATALOGUE * 



CALIFORNIA COMPUTER SYSTEMS HIGH IN QUALITY, LOW IN PRICE 
Z80 CPU, 4 Mhz, with one serial port; 12 slot S-100 mainFrame, disk controller, 64K 

Dynamic Ram, CP/M 2.2* $1,645. 

interfaced to 2 Shugart 8", single sided, double density drives mounted in our own, 

beautiful MAX BOX with power supply and fan $1,250. 

A complete S-100 system for under $3,000. THE BEST BUY ON THE MARKET. 



IMS 5000 and 8000 Systems 

Outstanding long term reliability and performance. These systems feature a ZSOA CPU, 
S-100 bus; double density drives (either single or double sided), DMA disk controller, 
64K RAM, 2 serial & 1 parallel port. Prices include the very finest implementation of 
CP/M® available in the entire industry. Hard disk and multi user software options. 

Desk top or desk enclosed. 5000 DT with dual, single sided mini drives $3,225. 

8000 DT with dual single sided 8" drives $4,755. 



PER SCI— THE KING AND QUEEN OF DRIVES! 

Model 299B: Dual headed drives, total 3.2 MB unformatted $2,300. 

Model 277; Dual 8 inch drives, voice coil positioned, IBM compatible, 1600 K BYTES 

per drive, unformatted $1,210. 

Slimlinecabinetandpowerforeither277or299 S 300. 



DRIVES 

The MAX BOX: Manufactured by John D. Owens Associates. 8" dual drive cabinet 
complete with power supply & fan. Will holdQumes.Shugartsor Siemens. Excellent 

design and engineering $ 325. 

With 2 Shugart 800R drives $1,250. With 2 QUME Double sided drives $1,650. 



MPI 851 



$265. 



B52 



$365. B92 . . . $500. Shugart 



$ 450. 



HAZELTINE 1500 $925. 

1510 $1,030- 



AMPEX DIALOGUE 80 CRT . $950. 

Removable keyboard, 2 page memory, 
(4 optional), block transmit. 



CENTRONICS 737 $780. 

Same as TRS-80 Model IV 

Apple serial/parallel interface . . . $195. 



EPSON MX80B $550. 



IMS MEMORY 16 K static $350. 

32 K static $650. 

64 K Dynamic with parity $755. 



TEI MAINFRAMES, S— 100 

12 slot, table top $500. 

22 slot, table top $670. 

Rack mounts, add $ 50. 

50 Hz, 220 volts, add $ 50. 



TELEVIDEO CRTs 

912. .$780. 920. .$850. 



950. .$1,050. 



WE EXPORT: 



Overseas Callers: 



TWX 710 588 2844 



Phone 212 448-6298 or Cable: OWENSASSOC 



SEE OUR AD FOR NEW PRODUCTS ON PAGE 18 



JOHN D. OWENS 

Associates, Inc. 

12 Schubert Street 
Staten Island, New York 10305 



i 



212 448-6283 



212 448-2913 



212 448-6298 



land. Midland MI. This show 
is being sponsored by the 
Saginaw Valley Chapter of 
the Data Processing Manage- 
ment Association. It will 
feature data processing soft- 
ware and hardware, comput- 
er peripherals and equip- 
ment, forms, supplies, graph- 
ics equipment, and educa- 
tional services. Contact Don 
Seidel, DPMA, Saginaw 
Valley Chapter, University 
Center MI 48710, (517) 
790-4220. 



May II-I3 

Custom Integrated Circuits 
Conference, CICC'81, Amer- 
icana Hotel, Rochester NY. 
The CICC aims to bring to- 
gether designers, producers, 
and users of custom inte- 
grated circuits to discuss re- 
cent developments and future 
directions in the field. Papers 
will be read on applications, 
algorithm-implementing in- 
tegrated circuits, fabrication 
techniques, interfaces and in- 
terconnects, computer-aided 
design, and testing and quali- 
fication. Contact Dr Rajinder 
Khosla, General Chairman, 
Research Laboratories, B-81, 
Eastman Kodak Company, 
Rochester NY 14650, (716) 
722-2525. 

May II-I3 

Fourth Annual Rosen 
Research Personal-Computer 
Forum, Playboy Resort, Lake 
Geneva WI. This forum fea- 
tures guest speakers from all 
the major personal-computer 
hardware and software com- 
panies. The Rosen Forum is 
one of the most prestigious 
and important seminars in 
the industry. The registration 
fee for this 3-day session is 
$295. For further details, con- 
tact Rosen Research Inc, 200 
Park Ave, New York NY 
10166, (212) 586-3530. 

May II-I3 

The Thirty-First Electronic 

Components Conference, 
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Colony Square Hotel, Atlan- 
ta GA. Papers will be read on 
semiconductor-processing 
technology, optoelectronic 
devices, manufacturing tech- 
nology, materials, hybrid 
microcircuits, discrete com- 
ponents, interconnections, 
reliability, and connectors. 
Contact T G Grau, Bell Lab- 
oratories, Whippany Rd, Rm 
3B-312, Whippany NJ 07981; 
or Electronic Industries 
Association, 2001 Eye St 
NW, Washington DC 20006. 

May 14-16 

The Tenth ASIS Mid-Year 
Meeting, Fort Lewis College, 
Durango CO. The American 
Society for Information 
Science's (ASIS's) theme for 
this year's meeting is "Using 
Information." Among the 
topics to be addressed are 
user studies, decision 
making, organizational 
change, government, educa- 
tion, management, access to 
information, and designing 
information systems for use. 
For information, contact 
ASIS, 1010 16th St NW, 
Washington DC 20036, (202) 
659-3644. 

May 16 

Introduction to Pascal, 

Princeton NJ. The Princeton, 
New Jersey, chapter of the 
ACM (Association for Com- 
puting Machinery) is spon- 
soring this seminar. Contact 
Ronald Orcutt, EDUCOM, 
POB 364, Princeton NJ 
08540; or Bill Hafstad, (201) 
457-4055. 

May 17-20 

Expo '81, Loew's Anatole 
Hotel, Dallas TX. Expo '81 is 
a combination of exhibits and 
technical sessions. The ex- 
hibits cover everything from 
graphics systems to industrial 
computer-control systems. 
The technical sessions range 
from tool design, design en- 
gineering, and robotics to 
numerical control. For more 
information, contact Num- 



erical Control Society, 519 
Zenith Dr, Glenview IL 
60025, (312) 297-5010. 

May 20-22 

Joint Conference on Easier 
and More Productive Use of 
Computing Systems, Univer- 
sity of Michigan, Ann Arbor 
MI. This conference intends 
to combine the insights of the 
social sciences, humanities, 
computer science, and 
human-factors engineering. 



Contact Gregory A Marks, 
4258 Institute for Social 
Research, University of 
Michigan, Ann Arbor MI 
48106, (313) 763-3482. 

May 20-22 

Videotex '81, Royal York 
Hotel, Toronto, Ontario, 
Canada. Videotext informa- 
tion systems allow users to 
call up information, make 
reservations, pay bills, ex- 
change electronic mail, read 



an electronic newspaper, 
shop, and play video games. 
This conference will review 
videotext developments in 
Europe, Japan, and North 
and South America. Demon- 
strations of videotext systems 
will be given. Seminars on 
standards, legal aspects, and 
economic issues will be fea- 
tured. Contact Videotex '81, 
316 Lonsdale Rd, Suite 3, 
Toronto, Ontario, M4V 1X4, 
Canada, (416) 598-1981. 



* TELETYPE MODEL 43 INVENTORY SALE 



TELETYPE 

Model 4320 AAA $ 885. 

220V. model with transFormer installed 

inside cabinet $ 985. 

Model43ASR, 8 level, 1" tape . $2,595. 
Limited supply oF Model 45 available. 



TELEBUFFER43 ASR $945. 

Circuit card designed for internal instal- 
lation in the Model 43 Teletype. 
Changes the 43 into a buFFered send/ 
receive device, enabling it to Function as 
a Telex without paper tape. Provides 
From 4K to 16K bytes oF internal mem- 
ory For storage oF message. Contents oF 
memory may be edited and manipulated 
in preparation For transmission. Options 
include forms control and answer back. 



IBM 3101 CRT Model 10 $1,195. 

Model 20 $1,395. 

Selectric-like, detached keyboard. 9x16 
dot matrix. Maintenance contract from 
IBM only $70 per year 



ITHACA INTERSYSTEMS 

Full S-100 IEEE Compatibility! Full 24 
address bits. DMA disk controller. SYS- 
TEM 2A includes 20 slot mainframe 
with Front panel, 64K Dynamic RAM. 
Z80 CPU. 4 MHZ, extended addressing 
capability. 4 parallel, 2 serial I/O floppy 
controller. Our discounted price, $3,415. 



MARINCHIP SYSTEMS M9900 

Elegant 16 bit CPU, S-100 compatible, 
multi user, multi processor operating 
system. BASIC, FORTH, META, PAS- 
CAL, Word processor, text editor. 
CPU kit and software package . $ 550. 

Assembled $ 700. 

Complete system, 64KB, 

two drives $4,995. 



MICROANGELO $2,280, 

High resolution graphics system. 15", 
22MHZ, green phospher screen, 72 key 
keyboard: includes complete cabling 
and software. From SCION. 
S-100 Graphics card $ 960. 



GRAPHICS SOFTWARE 

On line, real time, For the M9900 to 
drive the Microangelo. For use in design 
oF PC board masks, IC masks and other 
applications $1,000. 



CORVUS HARD DRIVES 

We are the S-100 CORVUS dealer in the 
New York area. 

MODEL 11, Hard Disk System. $4,820. 
Mirror Backup System $ 715. 



TARBELL 

Double density controller $420. 

Cables $ 40. 

Complete TARBELL Product Line 
Available. 



UPGRADE DEC LA 35/36 . . $750. 
Increases baud rate to 1200. Micropro- 
cessor controlled. Many options avail- 
able. Enthusiastic user response. Long- 
term reliability. From DataSouth. 



Communications Software from 
from Hawkeye Grafix 

Enables communications From a micro 

to a terminal or to another micro, mini 

or maxi computer. 

Object Code $75. Source Code $250. 



3M SCOTCH" Diskettes ^q^^es 

1 BOX IVice 

oMen per box 

Model 740,8" single sided, 

singledensity. .$29.00 $26.50 
Model 741,8" single sided, 

double density. 38.00 35.00 
Model 743,8" double sided 

double density. 46.50 42.50 
Model 744,5 'A " soFt sectored single sided, 

singledensity.. 29.00 26.50 



CAT from NOVATION 

Originate/ Answer back $175. 

CAT-D $185. 

Connects directly to telephone line with 
a plug-in jack. Eliminates need For 
acoustic coupler. 
AUTO-CAT . $240. 



WE OFFER A FULL RANGE OF EXPERT CONSULTING SERVICES 



JOHN D. OWENS 

Associates, Inc. ' 
SEE OUR AD ON FACING PAGE 
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May 21-23 

Annua] Conference of the 
Educational Computing Or- 
ganization of Ontario, 

Sheraton Centre and the On- 
tario Institute for Studies in 
Education, Toronto, On- 
tario, Canada. Exhibits on 
the use of computers in 
schools and discussions on 
how to locate suitable educa- 
tional materials will be fea- 
tured. Contact the Con- 
ference Office, OISE, 252 
Bloor St W, Toronto, On- 



tario, M5S 1V6, Canada. 

May 22-24 

National TRS-80 Microcom- 
puter Show, Statler Exposi- 
tion Center, New York NY. 
Exhibits from over 100 manu- 
facturers, distributors, and 
retailers of equipment for the 
TRS-80 Models I, II, and III, 
and Color and Pocket com- 
puters, will be featured. 
Seminars and talks will be 
held at the show. Contact 
Kengore Corporation, 3001 



Rt 27, Franklin Park NJ 
08823, (201) 297-6918. 

May 26-29 

Office Korea 81, Korea Ex- 
hibition Center, Seoul, South 
Korea. Exhibitors will come 
from the United States, 
Japan, the United Kingdom, 
and South Korea. Comput- 
ers, copiers, facsimile sys- 
tems, and office equipment 
and supplies will be pre- 
sented. Further information 
may be obtained from Clapp 
& Poliak International, 7315 



Introducing 



ALTTO-CiO^ 



It^eteyoii 
off die hook. 



Auto-Cat"^^ lets your computer 
terminal answer other terminals 
over the phone line automatically. 

It's the deluxe way, for 
example, to receive a program 
from a friendly computer. Or take 
data from any of the information 
sources. Then store the informa- 
tion in your computer's memory — 
and have it there at your beck and 
call — all automatically. 

Auto-Cat is a state-of-the-art 
originate/auto answer, all digital, 
crystal controlled unit with every- 
thing in one compact package. 
It sits right under your phone. 



It's FCC approved for direct 
telephone line connection. You 
just take it home and plug it in. 

Cost? Less than any other 
comparable modem. Under S250. 

And it's from Novation. The 
recognized leader in personal 
communications. 



Auto-Cat ^^ 



Novation 




Call for details: 

(800) 423-5410 

In California (213) 996-5060 



Available at Avnet Electronics, Hamilton Electro, Hamilton Avnet, Kierulff Electronics, Byte Shops, 
Computerland, and your local computer store. 

Novation, Inc., 18664 Oxnard Street, Tarzana, California 91356 



Wisconsin Ave, Washington 
DC 20014, (301) 657-3090. 

May 30 

Amateur Fair, Minnesota 
State Fairgrounds, St Paul 
MN. Exhibits, prizes, and 
booths are featured at this 
swapfest for computer hob- 
byists. Contact the Amateur 
Fair, FOB 30054, St Paul MN 
55175. 

June 1981 

June 6-9 

Atlanta Small Computer 
Show, Atlanta Hilton, Atlan- 
ta GA. Producers of small 
computers, peripherals, sup- 
plies, and services will be ex- 
hibiting at this show. Busi- 
ness owners, corporate and 
government executives, data- 
processing managers, doc- 
tors, lawyers, and other pro- 
fessionals are expected to at- 
tend. Obtain additional in- 
formation from The Atlanta 
Small Computer Show, 4060 
Janice Dr, Suite C-1, East 
Point GA 30344, (404) 
767-9798. 

June 9-11 

Understanding and Using 
Computer Graphics, Chicago 
IL. This seminar covers the 
latest in graphic-system tech- 
nology, including hardware, 
software, and applications. 
Contact Bob Sanzo, Frost & 
Sullivan Inc, 106 Fulton St, 
New York NY 10038, (212) 
233-1080. 

June 14-18 

The Second National Con- 
ference of the National Com- 
puter Graphics Association, 

Baltimore Convention Cen- 
ter, Baltimore MD. Comput- 
er-graphics demonstrations, 
exhibits, and workshops will 
be held. Contact the National 
Computer Graphics Associa- 
tion Inc, 2033 M Street NW, 
Suite 330, Washington DC 
20036, (202) 466-5895. 

June 16-18 

NEPCON East '81, New York 
Cohseum, New York NY. 
This exposition is aimed at 
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engineers, prototype devel- 
opers, production specialists, 
and testing personnel. Tech- 
nical programs will be pre- 
sented. Contact Industrial & 
Scientific Conference Man- 
agement Inc, 222 W Adams 
St, Chicago IL 60606, (312) 
263-4866. 

June 17-19 

National Educational Com- 
puting Conference, North 
Texas State University, Den- 
ton TX. This conference will 
provide a forum for individ- 
uals and institutions inter- 
ested in educational comput- 
ing. Computer literacy, com- 
puter education for teachers, 
and computers in education 
are some of the topics to be 
covered. Contact Dr Jim 
Poirot, NECC-81 General 
Chairman, Computer 
Sciences Department, North 
Texas State University, Den- 
ton TX 76203. 

May 29-31 

The Sixth Annual Computer- 
fest, Franklin University, 
Columbus OH. Talks on 
robots and calculators will be 
featured. Microcomputers 
and small-business systems 
will be presented. This show 
is being sponsored by the 
Midwest Affiliation of Com- 
puter Clubs and Franklin 
University. Contact Comput- 
erfest '81, Paul Pittenger, 215 
Delhi Ave, Apt J, Columbus 
OH 43202, (614) 224-6237. 

June 23-25 

Comdex/Spring, Madison 
Square Garden and the New 
York Statler Hotel, New 
York NY. Computer and 
computer-related manufac- 
turers, systems houses, com- 
puter retailers, dealers, dis- 
tributors, manufacturers' re- 
presentatives, commercial 
OEMs (original equipment 
manufacturers), and other re- 
lated businesses will be ex- 
hibiting. Contact The Inter- 
face Group, 160 Speen St, 
Framingham MA 01701, 
(800) 225-4620; in Massachu- 
setts, (617) 879-4502. 



June 29-July 1 

The Nineteenth Annual 
Meeting of the Association 
for Computational Linguis- 
tics, Stanford University, 
Stanford CA. Syntax, pars- 
ing, and sentence generation, 
computational semantics, 
discourse analysis and speech 
acts, speech analysis and syn- 
thesis, machine and machine- 
aided translation, and mathe- 
matical foundations of com- 
putational linguistics are 
some of the topics that will be 



discussed. Contact Don 
Walker, Artificial Intelligence 
Center, SRI International, 
Menlo Park CA 94025, (415) 
326-6200, ext 3071. 



July 1981 



July 29-31 

The 1981 Microcomputer 
Show, Wembley Conference 
Centre, London, England. 
Seminars on microcomputer 



applications in business, pro- 
duction, and education will 
be presented. Topics for con- 
ference sessions include hard- 
ware availability, software 
packages and development, 
automatic test equipment, 
robotics, and process control. 
Exhibits from major Euro- 
pean and American manufac- 
turers will be featured. Con- 
tact TMAC, 680 Beach St, 
Suite 428, San Francisco CA 
94109, (800) 227-3477; in 
California, (415) 474-3000. ■ 




Someday tM: 
won^t be a phone 
without one. 



The only way to realize the full potential 
of your small business or personal com- 
puter is to tie it in with other computers. 
And the best way to do that is with a Cat 
acoustic modem. 

A Cat modem lets your computer talk 
face to face with any other compatible 
computer or terminal within reach of 
your phone, over standard telephone 
lines. 

You can work at home using the com- 
puter at your office. Send or receive data 
from anywhere. Or swap programs. 



Fast, accurate, reliable — and under $199. 

Cat. Someday there 
won't be a computer 
without one. 



Nova 



by 




lovation 

I your computer into 

1 for details 

(800) 423-5410 

In California (213) 996-5060 



Tie your computer into the world. 

Call for details 



Available at Hamilton/Avnet, Kierulff Electronics, Byte Shops, Computerland, 

and your local computer store. 

Novation, Inc., 18664 Oxnard Street, Tarzana, California 91356 
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U.S.A. 



ARISTO/POLKS 

314 5th Ave. (32 ST) N.Y.C.. N.Y. 10001 
Telephone: (212)279-9034 



EPSON - 



IVIX70 
$399 



MX80T 
$499 



The worlds first printer with disposable 
print heads. Built in dependability with 
an extensive range of features 



CilCl riATA ^^ MicrolmeSO 





83 $ 949 



Tractor 

Unit 

$75 

The small, quiet, light, highly depend- 
able printer with three way paper hand- 
ling. Single sheet/roll/pin feed. 



CENTRONICS 



$775 




*7x9 dot matrix *3 way paper handling 
*5, 10 or 16 chrs. per inch *80 chrs. per 
seconds proportional /50 chrs monospaced 



TECROSTARWRITER 



S 



$1495 



Typewriter quality Daisy Wheel Printer 
Parallel or Centronics Interface *Diablo 
Wheels and Ribbons compatible 



TYMAC APPLE TO 
CENTRONICS INTERFACE 
CARD including CABLE 
$119.99 



O.S.I. SUPERBOARD III 
$279 



All European trade enquiries to: 

NORTHAMBERLTD 

Great Oak House, Esher,Surrey.Enaland 
KTIO 9BR telephone: 03^2 62071 





Technical Forum 



Build a Noise-Based 

Random Number 

Generator 

Terry May Hugh, 11632 Midhurst Dr, Concord TN 37922 



At some time, nearly every programmer finds it 
necessary to generate random numbers. If a card dealer is 
being simulated, or a Klingon scanner display is being 
created, the RND function available in most versions of 
BASIC may be adequate. However, the pseudorandom 
sequence generated by RND can bomb in critical applica- 
tions where a truly random number sequence is needed. 
Truly random numbers are extremely difficult to 
generate, especially within a nonrandom machine such as 
a computer. 

The best that can be accomplished purely by software 
is the generation of finite-length sequences that appear to 
be random. However, the actual members may be related 
to specific calculations recently completed by the com- 
puter. Such complications will contaminate the results of 
signal-recovery simulations or digital-filter problems. 
Even a computer card game may be biased by a previous 
bet. Ideally, the actual random number generation 
should be done outside the computer. 

Figure 1 is a block diagram of a simple generator 
capable of producing truly random sequences of any 
length. A free-running oscillator, running asynchronous 



OSCIL- 
LATOR 



8-BlT 
COUNTER 



D PARALLEL 
INPUT TO 
COMPUTER 



COMPARATOR 



NOISE 
SOURCE 



Figure 1: Block diagram of a generator that produces true ran- 
dom numbers. Through pulses created by the random-noise 
source, the free-running oscillator is gated to the 8-bit binary 
counter. Since the instantaneous amplitude of the voltage from 
the noise source is unpredictable, the width and arrival of the 
gate pulse generated by the comparator are also random. 
Therefore, the 8 bits available from the counter are truly ran- 
dom. 



:kLii;- 



M^- 






MAGIC WAND™ 
$325 

This powerful word processor is i n stock for 
most CP/M compatible systems, including 
Radio Shack, North Star, Vector Graphics, 
Cromemco and APPLE [with Z-BO card @ 
S295 and Videx SO column board @ S295]. 
We will custom configure your diskette if you 
will specify: CPU, terminal, printer. 

Our fully interactive 

MAIL MAGIC™ 

mail management software, with 1 4 user de- 
fined fields and full merge and sort capability is 
available for S149. 

We will also quote on all specific hardware and 
software for APPLE, PETand Vector Graphics. 

Computer City ^ST 

P.O. Box 60284 B ^^ 

Houston TX 77205 
{713)821-2702 

Magic Wand is a registered trademark of 

Small Business Applications 

Mail Magic is a registered trademark of 

Computer City 



**COMPUTER SURPLUS** 

******************* 

Used micro computer systems 100% 
functional $600 to $1500. Video 
terminals & keyboards. $50 to $700. 
Stringy floppy units-brand new, 
$300. All the above with documen- 
tation. Computer cabinets, 19" rack, 
$50 to $100. Power supplies, capa- 
citors, ribbon cable, cooling fans, 
misc. components & hardware. We 
buy used microcomputer systems 
— all types. Also deal in IBM, 
Univac, Data General and Data 
Point. 

CALL VIC CLOUGH at 
(216) 473-0866 

DATA HARDWARE 

701 Beta Dr. #4 

Cleveland Ohio 44143 

»***#****»*#***■*#**»#*■*» 

DEALERS WELCOME 




ScoIcK 



DISKETTES 



SAVE 40% compete' liL"' 

5y4"Sgl. Dens. 26.70/10 

Specify soft, 1 or 1 6 hard sectors 

8"Sgl. Dens. 27.30/10 
8"Dbl. Dens. 35.80/10 

Specify soft or 32 hole hard 

Add $2.00 shipping - Michigan add 4% tax 

LYBEN COMPUTER SYSTEMS 

27204 Harper Ave. 

St. Clair Shores, Ml 48081 



Authorized Distributor 
Information Processing Products 
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NEW! 



interface converts 

Your Typewriter 

Into printer 




• Finest print quality • Low cost 

• Easy installation •Quick delivery 

• Fits IBM SEL£CTi?l(? typewriter with no modification. 

• For TRS-80», Apple®, or any parallel or RS232 port. 

• write or phone for more information, today! 



— U.S. and worldwide sales — 

X INTERNATIONAL INC. 
16140 Valerlo St. 
Van Nuys, CA 91406 usA 

TEL: 213/781-0020 TLX/TWX: 910-495-1767 



Fine Software Tools in C 



The Toolbox 

prints that missiny source listiny 
cross reference C proyrams 
alphabetize by all or part of text line 
arranye text in columns on paye 
paginates text for hard copy 



list 
xref 
sort 
col 
print 
and more 

All programs are in portable Whitesmith C. xref 
and list are compatible with the compiler's error 
listiny Title lines on list and print output includes 
the date on RT-ll systems Source code on 8" 
floppy and manual available immediately for $45 
(tax and shipping included) Specify RT-11 or CP/M 
format. 

The Toolsmith 

Dept. BYTE 

P. O. Box 22511 

San Francisco, CA 94122 

RT-11 is a trademark of Diyital Equipment Corp 
CP/M is a trademark of Diyital Research 



wabasK 

When it comes to 

Flexible Disks, nobody 

does it better than 

Wabash. 

MasterCard. Visa Accepted. 
Call Free: (800)235-4137 




PACIRC 
EXCHANGES 

100 Foothill Blvd 
San Luis Obispo. CA 
93401 (inCal call 
(805) S43-1037 
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ATARI, OWNERS 



SCREEN PRINT INTERFACE 

Obfoin hardcopy of any screen image (grophics and / or 
Texi) on etn>er a TRENDCOM 200 or IDS 440 Paper 
Tiger printer. Simply attach tfie supplied parallel printer 
cable and load trie software from cossene (moy be 
transferred to DisK). Obtain a "picture" of tfie screen 
on your printer under direct (CTRL?) or program (XIO) 
control. Works in all grapfiics / text modes as well os 
LPRIN7 and LIST '•?:'• ^ il o rN 

Only $139 

Parallel Printer Interface tor the 
ATARI 400 / 800 

Connecrs to controller jacks 3&4 works with BASIC / DOS/ 
ASSEMBLER Three printer connectors available: 

ATARI 400 / 800 
TRENDCOM 100 / 200 A4P-1 A8P-1 
CENTRONICS 730 / 737 A4P-2 A8P-2 
CENTRONICS 36 PIN* A4P-3 A8P-3 

CA soles add 6% fox 

MC / VISA occepred. ^ W ^ 

' Fits oil ottier parallel Centronics plus Anodex. Bose 2, 
Epson, Comprint and Microtek. Order by port number, 
ATARI is recognized trademark of ATARI, Inc 

/M4CROTOONICS, inc. * 

11 25 N. Golden State Blvd. / Suite G 

Turlock, CA 95380 (A) (209) 667-2888 / 634-8888 



95 



CONVERT ANY TV 

TO A HIGH QUALITY MONITOR 




• Hot Chassis or Transformer sets 

• 64-80 characters per line 

• By-passes tuner & I.F. 

• Normal viewing unaffected 

• Safe— Easy kit installation 

ACVM Hi-resolutton $34.95 ppd. 



V.A.M.P. INC. 

Box 29315, Los Angeles, CA 90029 

Calif. Residents add 6% Sales Tax 









'■) Skylcs 
Q Ek'Ctric 



i^ 



Skylcs Electric Works 

231 E South Whisman Road 
Mountain View, CA 94041 
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to the microprocessor clock in the computer is gated to an 
8-bit binary counter through pulses created by a random- 
noise source. Since the instantaneous amplitude of the 
voltage from the noise source is not predictable, the 
width and the time of arrival of the gate pulse generated 
by the comparator are unpredictable. The sequence of 
numbers available from the counter is truly random (if 
you do not try to sample them at an excessively high 
rate). For the component values shown in figure 2, there 
should be no problem in any microprocessor application. 
The numbers generated by this technique are uniform- 
ly distributed; any number in the set of all possible 
numbers (0 thru 255) has the same probability of occur- 



ring. The mean or expected value of the distribution lies 
at the center of the set of all possible numbers. 

Circuit Description 

The noise of zener diode Dl is amplified by IC4 and 
IC5, which are configured as high-gain wideband 
amplifiers. The amplified noise from IC5 is compared 
with the DC wiper voltage of Rl8 at the input of com- 
parator IC6. A logic level is generated at the comparator 
output and is used to gate on and off a TTL (transistor- 
transistor logic) oscillator (IC2), which runs free at about 
3 MHz. A cascaded dual 4-bit binary counter (IC3) is 
clocked by this oscillator. 



+ 12 TO +16V 



. ^ V 8-BIT 

O >INPUT TO 
' COMPUTER 




m 



Figure 2: Schematic diagram of the random number generator described in this article. The noise of Dl is amplified by IC4 and IC5. 
The amplified noise from IC5 is compared with the DC wiper voltage of Rl8 at the comparator input of IC6. The level generated at 
the comparator input gates IC2 (running at about 3 MHz). The oscillator is clocked by IC3 (a cascaded 4-bit binary counter). The cir- 
cuit should be shielded. Pin numbers shown for ICl (Silicon General 3501) are those for a TO-5 package. 
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The TIME MACHINE from ALPHA OMEOA COMPUTER 
SYSTEMS isn't just another digital clock chip surrounded 
by Interface circuitry. It's an intelligent microcomputer 
based peripheral device. 



The TIME MACHINE communicitP:^ with your computer 
via a serial I/O port at a user selectable data rate between 
300 and 2400 baud. RS-232, RS.422, or current loop 
communication may be used. 

Battery protection against power loss is included. The 
TIME MACHINE automatically computes day of the week 
and leap year. Buffered output poises at one second, one 
minute, and one hour intervals are provided- 
Dimensions are 2.5 x 4. "'5 x 7.5 inches. Batteries, 
power supply, and communication cable are included. 

Price is only $450 airigle lot and quantity discounts are 
available. Dealer inquiries invited. Off the shelf delivery. 

ALPHA 

OMECACOMPUTCR SUSTCMS, INC. 

P.O Bo» 727 / Corvallis. Oregon 97330 

- - '- —■ <0X 

1503)734-1911 ^•— ^^ 



3Nappa Lane. Weslpod, CT 06660 

APPLE DISKS 

Each Containing Multiple Programs 

BASIC TUTOR SERIES — V 101-107 

A seriesolseven disks with67studiesdesignedfornovlce 
programmers. Teaches how to program your APPLE, 
in APPLE soft basic. 
SlO/Doc and Demo Disk, or $190/Series and Doc, 

Tutorl — Intro to programming commands S32 

Tutor II — Graphic commands - Hi-res & Lo-res ... 32 
Tutor III — Studies in text tiles and word processing 32 

Tutor IV — How to create music programs 32 

Tutor V — Novice program sample studies 32 

Tutor VI — Programming techniques 32 

Tutor VII- Utilities tor study and use 32 

Q/A Series V 120-140 

Subject matter studies. Each disk has 6+ pgms within the 
subject. All use Question/Answer format. Great 
for discussions. SlO/Doc and Demo, or $32/Disk and Doc. 
Q/A — American Hlstoiy: Presidents, Wars, etc. 
Q/A — Human Biology: Bones, Organs, Diet, etc. 
Q/A — Inorganic Chemistry: Elements, Ions, etc. 
Q/A — Elementacy Astronomy: Stars. Constellations, etc. 
Q/A — World History: European, Ancient, Asian, etc. 
Q/A — General Biology: Plants. Animals, etc. 
Basic Aid - V 108 

Useful routines and utilities to aid the novice programmer. 
Increases speed and efticiency when you transplant these 
routines Into your programs. $10/Doc - $39/Disk and Doc. 
Aitronomy I - S32 Physica - $32 Testlorm - $39 Pot- 
Pourrl - $24 Ed Demo -$24 Populations -$24- Others in 
Catalog. Inventoiy -$50 Accounts -$50 -$10/Doc. each. 
All orders pre-paid or PC'S. Send for free catalog. 
Add $2,00/mail each order - Guaranteed disk runs. 



9 TRACK TAPE DRIVES 



34 MEGABYTES 
800 BPI 


^^ 


$2400 


45 IPS 


111 ^^^-^ 


NEW IN 


BRAND NEW 


i%) 


ORIGINAL 


S4850 VALUE 


1 BOXES 



PERTEC IWIodel 8840A-9-45 

INDUSTRY STANDARD INTERFACE 

CAPABLE OF IND. STD. ANSI-IBM DATA FORMAT 



• DUMP WINCHESTERS AND HARD DISKS: 10 Inch reels hold up to 
3600' ot tape 34.56 Megabytes unblocked. 

■ EXCHANGE DATA A PROGRAMS WITH LARGE MAIN FRAMES 
AT SCHOOL. WORK, SERVICE BUREAUS ETC. 

• BARGAIN PRtCED MINI-COMPUTER UPGRADE. OEM List S4B50+ 
A large OEM overstock makes these industry standard drives available 
at a traction ot their current Itsi price Fully optioned drives handle up 
to 10 5 inch reels of standard inexpensive '/? inch mag tape Standard 
19" rack mount or use right out ol the box on steel shipping frame 
which easily supports drive in any position 

SPECIFICATION SUMMARY: 800 BPL ANSI industry standard IBM 
compatible data format, dual head (read after wf(te) 45 IPS read/w/nte. 
200 IPS rewind. BOT/EOT sensing, 95-250 VAC/48-400 Hz (set up lor 
110 VAC/60H2). solid state, approx 1 year old. all I/O signals TTL and 
OTL compatible, tension arm tape buffering, lull control panel 

FULL SPECIFICATIONS: Call or wrrte lor full set of spec sheets 

TERMS: Guaranteed brand new drives S2400 FOB Morns Plains. Price 
includes lull Pertec 'Operating and Service Manual " Manual alone S30, 
deduclable from order 



ELECTROVALUE INDUSTRIAL INC. 

P.O. BOX 157-B fyl 

MORRIS PLAINS, NJ 07950 0? ^"^ 
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MAGIC WAND* 
AS DATA BASE MANAGER 

Application Notes: For eosy screen prompted (interoctive) 
doto entry, dofo validation ond update; record selection and 
report writing. Comprehensive help messages to screen. 
Chonge format of records in o disk file. Mailing List : 
create and display list; find, browse through, change, odd 
to, delete entry; multiple code lines, up to 128 user-defined 
lines per record; sefects (but does not sort); prints merged 
letters, labels and reports. Application Notes will help gel 
your tough applications going quickly and cosily by showing 
you fhe full application power of this fantastic, versatile 
software. $35, with purchase of Magic Wand* only $10. 

MAGIC WAND* (t.l) THE BEST word processing 
package - there's nothing as powerful, useful, or 
OS easy to use. Requires 32K CP/M«, MP/M«, COOS* or 
Oosis* and CRT terminal with addressable cursor. 8" 
sofl-secfored or 5" NorfhSfor*, Vector Crophic'-Micropolis*, 
SuperBroin* disks. Apple* M &. Il-Plus w/ Microsoft Z80, 
specify SopRferm or Videoferm board, 13 or \6 sectors. 
TRS 80* Mod II, specify your CP/M version. Delivered 
reody to run - custom configured to your CPU, terminal, 
printer and disk; includes lesson files on disk, fully 
illosfroted Users' Monuol ond o Reference Cord. $299. 

10,000 WORDS PROOFREAD IN I MINUTE 
SPELLGUARD* THE BEST, most useful spelling 
package available. Requires 32K CP/M*, MP/M* or 
CDOS*. Works with ony console device. Compatible with 
Mogic Wond*, WordSfor*, Electric Pencil* and mony more. 
Fully tested. Ready to run 8" soft-sectored or 5" DD 
NoffhStor*, Micropolis*, SuperBroin* disk. $269, 

Spellguord* ond Magic Wand*, only $510. 
We rigorausly select, use and support 
the software we sell. Orders promptly 
acknowledged. Checks rnust clear before 
shipment. Our low prices reflect full cosh 
nfa 

trademark. 

PELICAN PROGRAMS 

1*9 Pelican Court, Syosset, NY I 1791 

(516) 92) - 3063 
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PC Boiiid 5 user 



MICRO-DGMGh 



The Inierface Expansion Board gives 
your computef tiiese leaiures 



Phone Modem 

2K£-PR0M OPTION 
32 K Memory 
Real-Time Clock 
Parallel Porf 
RS-232 Port 
Dual Cassette Line 
Floppy Disk Controller 
On Board Supply 
Silk Screen 
Solder Mask ;^^, 

Expansion Port fi i 

Manual '^"^ 



MDX-1 

6495 

MDX-2* 

74.95 



MANUALS $7.95 
-FREE PAMPHLET AVAILABLt — 
Call or write 

SMOO-DGSIGTi ^ 
P.O. Box 18054 "«* 

Austin, Texas 78760 
l-5l2-456-29.^7 



Close 
Out 




Desk Top Computer 



This unit is a connputerized Electronic Secre- 
tary. It keeps time, date, calendar, message, and 
meeting files. Originally sold thru a major mail 
order house for over S450. 
Technically, it's a 6507 MICRO, ROM, RAM, 
Panaplex Alpha Display, Ni-Cad battery. Power 
Supply, Keyboard, Wood and Aluminum Case 
with Schematic and operating instructions. 
Most of these Computers are warranty returns. 
We are offering Refurbished, like new, units for 
$99.95 and AS IS (most have minor problems) 
units for $44.95. Add $4.95 for shipping and 
handling. All units are complete as described. 
All sales are final. California Residents add 
6.5% sales tax. 

Send Payment with order or call our Order Line 
408-272-2320 and use your MC or VISA card. 

Solid State Surplus 

P.O. Box 3241 8/San Jose, CA 95152 
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SURPLUS ELECTRONICS 




ASCII 



ASC 



TRS-80* COMPATIBLE, IBM 
SELECTRIC® -BASED I/O TERMINAL 

with ASCII conversion installed: $645.00 



Many Other Items Available: Tape Drives; 
Cable; Cassette Drives; Wire; Power Supplies 
{5 volt 35 amp, others); Displays; Cabinets; 
Transformers; Heat Sinks; Printers; Com- 
ponents. 

Send for Free Catalog 

WORLDWIDE ELECTRONICS, INC. 

130 Northeastern Blvd. 

Nashua, N.H. 03062 

Phone orders accepted using VISA or MC 

Toll Free 1-800-258-1036 

in NH 603-889-7661 

•TRS-80 is a trademark of the Radio Shack 

Division of Tandy Corporation. 



SOFTWARE 
DESIGN ENGINEER 

BSEE/BSCS. minimum 3 years 
programming experience. Real- 
time systems programming and 
software development for elec- 
tronic switches is a plus. Ex- 
perience with PASCAL or C or 
Assembly language required. Call 
collect or send resume to Ken- 
neth w. Cooper, Harris Corpora- 
tion, RF Communications Divi- 
sion, 1680 University Avenue, 
Rochester. NY 14610. (716) 
244-5830, EXT 3356. 



HARRIS 



An Equal Opportunity Employer M/F . 
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niARr GnmE 

OlUnERS 

YOUALREADYOWNA 
POWERFUL HOBBY COMPUTER 

Realize its capabilities by plugging our Magi- 
Card module into your unaltered Video Com- 
puter System""" M- console. If you have ever 
wanted to program a computer or learn about 
microprocessors, our MagiCard and detailed 
instruction manual are an unmatched educa- 
tional value. If you have ever wanted to under- 
stand and use the video and audio capabilities 
of your ATARI game, our MagiCard will un- 
lock its mysteries. Features include IK bytes 
of RAM and a 2K byte ROM monitor. Using 
your keyboard controllers, you will soon be 
creating your own 6502 machine language 
programs. To receive your MagiCard and man- 
ual (including sample programs and instruc- 
tions for building a cassette interface), send 
check or money order for $49.88 (in Illinois, 
add 6% tax) to Computer Magic, Inc., Box 
3383A, Fox Valley Center, Aurora, Illinois 
60505. 

ATARI and Video Compuier System are trademarks of ATARI Inc. 
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APPLYING MICROCOMPUTER TECHNOLOGY TO THE M 



IFACTURING INDUSTRY 



CENTEC Process Systems Inc. 



Announcing 



if First in a Series 




!^nr-y'^-'i<^>iC?; 



r-'C-r-'Cwr; 



:C^J OF R.S- i.-UQ ! 



:vr} 



;ax pr. 






TTIOM LOAN ■■•C Hi 



• Tools Built by and for 
Manufacturing Industry 
Professionals 

^•Programs are in Basic 
for Apple II®, TRS-80® 
and ATARI® 

• Cases Stored on Disc for 
Later Recall 






INscounted Cashflow ' DCI='' 



c^-r-v 



'■it 



!•=> 



rM?fj«£: "AX 

r;u CREI>iT 
CASH FLC'.^ ^?3T". 



!• Escalation of Individual 
I Parameters 

^9 Multiple Depreciation ^ 

y Methocis; ^^^; ':.i-^7 ^ 

• Variable Interest and 
Tax Rates 



COKT iTEHS 



Dm MEi.! 

UTIurTU! 
ELECTRIC 



• Investment Tax Credits and 
zz:-^^:. Loss Carry Forwards 

• Many Other Unique Features 

Manufachiring cost ; 
JEsnmator "MCE" 



Ml ill: 

CORNi SHIP?»iNO 



Cisrh.'MSL COST 






• Pri^pareS Detailed 
Manufacturing Costs td "^^ 
your Specification . « 

• Effect of Changes ^ 
Instantaneously 
Recalculated and Printed 

• Data Fornriatted for Entry 
in "DCF'' 






'^ I . I'l^a. t^v^ 




CENTEC Process Systems Inc. 



D DCF S125.00 D MCE 75,00 D Both 149.00 

D AMERICAN EXPRESS D VISA D MASTERCARD 

Check or money order enclosed 

I I I I II I I II II I I I I v« ,rom _ 

Name (Please print) Signature 

Street City State Zip . 



CENTEC Building 11260 Roger Bacon Drive 

Reston, Virginia 22090 

OR CALL — 703/471-5999 
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Parts List 

IC1 Silicon General SG3501 dual regulator 

IC2 74LS124 oscillator 

IC3 74LS393 dual 4-bit counter 

IC4, IC5 Harris HA2517 op-amp 

IC6 LM311 connparator 

R1, R2 4.7 ohnn 1/4 W 5% CC (carbon connposition) 

R4, R5 680 ohnn 1/4 W 5% CC 

R8,R10,R14.R15,R20,R21 51 ohm 1/4 W5% CC 

R17 10k-ohm 1/4 W 5% CC 

R19 100 ohm 1/4 W 5% CC 

R22 47 k-ohm 1/4 W 5% CC 

R23 1 k-ohm 1/4 W5% CC 

R16 1.5 k-ohm 1/4 W 5% CC 

R3 9.00 k-ohm 1/8 W 1% mF 

R6, R11 1.00 k-ohm 1/8 W 1% mF 

R7,R9,R12,R13 147 k-ohm 1/8 W mF 

R18 10 k-ohm miniature 10-turn potentiometer 

C1,C2,C4,C6,C10,C14,C15,C19,C20 1 /^F 25 V tantalum 
C9,C12,C13,C17,C18,C21,C22,C23 6.8 /^F 25 V tantalum 
C3,C5,C8,C1 1 ,C1 6 0.01 ^F disc ceramic 
C7 180 pF disc ceramic 
D1, D2 IN747 zener diode 

Table 1: Parts list for the circuit shown in figure 2. 



A great deal of power-supply decoupling and isolation 
is used in the analog section of the generator. This is 
necessary to avoid picking up the 60 Hz power signal or 
any other periodic power-supply noise that could destroy 
the randomness of this circuit. 

The circuit should be constructed within a shielded 
enclosure to avoid RF (radio frequency) or other in- 
terference that could cause a periodic output from IC6. 
The ±12 V supply in my SwTPC 6800/2 (actually ±14 
V) has an unacceptable amount of 60 Hz ripple for this 
application, so a dual IC regulator (ICl) regulates this 
voltage to a clean ±10 V for the analog electronics. 

Alignment of the generator is relatively simple if an 
oscilloscope is available. Rl8 is adjusted while viewing 
the waveform at pin 7 of IC2. This potentiometer should 
be adjusted until the waveform at pin 7 spends an equal 
amount of time in its high and low status. That is, the 
brightness of the scope trace should be adjusted for 
uniform brightness at its top and bottom edges. If no 
scope is available, set the potentiometer for 50 to 100 mV 
at the wiper. 

The eight counter bits may be connected in any order 
to the eight lines of the parallel port of the computer. In 
my particular application the port is read with a load- 
accumulator instruction when a number is needed. No 
strobe or handshaking is used. 

A Gaussian, or normal, distribution can also be 
created using this uniform generator. Using what statisti- 
cians call the Central Limit Theorem, a normal distribu- 
tion can be created by averaging several random numbers 
of any other type distribution. I have found that a conve- 
nient and sufficient number of samples in most cases is 
64. Averaging multiples of 2 maintains maximum speed 
because the division in the averaging process can be done 
with simple accumulator shifts. Of course, speed is 
sacrificed with this method because only one normally 
distributed number is created for every 64 uniform 
numbers generated. ■ 
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FREE! 

M 1981 

DISCOUNT 
^ ELECTRONICS 

CATALOG- 
JOIN THE PAK! 
Send for our Free catalog and become a 
member of our exclusive Pak. Our ^ * 
members receive Poly Paks' 
exciting catalog several 
times a year. We offer: 
Penny Sales, Free 
Premiums and Low, 
Low* Prices on a wide variety of 
Electronic Products such as Computer Periph- 
erals, Integrated Circuits, Speakers, Audio 
Equipment, Rechargeable Batteries, Solar Prod- 
ucts, Semiconductors, and much, much more! 
Take advantage of our 25 years as America's ■ 
foremost Supplier of discount electronics. 



POLY PAKS, INC. 

P.O. BOX 942 . BT5 

S. LYNNFIELD, MA. 01 940 







AN EXTENSIVE GUIDE 
TO ALL 

MAJORSOFTWARE FOR 
MAJORHARDWARE 
SYSTEMS 



Over 1000 Programs 
Major Business 
Applications 
Vertical Software 
BIG FIVE 
Operating Systems 



Send $8.95 plus Sf.OO Postage and Handling to: 

OFFICIAL SOFTWARE BUYERSGUIOE 
P.O. Box 18278, Reno. Nevada 89511 

Please allow 3 weeks lor delivery. 
OEALER INQUIRIES INVITED 





DFFITJ^L 

BlWeR'5 GUICE 



STOCK MARKET 

GIVES YOU THE SAME EDGE BIG BROKERAGE 

HOUSES AND lARGE INVESTMENT FIRMS RAVE 

HAD FOR YEARS. KNOW JUST WHEN TO BUY 

AND SELL. BIG PROFITS IN VERY SHORT 

TIME WITH NO PREVIOUS STOCK EXPERIENCE 

ALL PROGRAMS NOW IN "BASIC" TO RUN ON 

YOUR PERSONAL COMPUTER SYSTEM. 

ENCLUDES: 1)THE STOCK ANALYZER 

2)NET GAIN & TAX LIABILITY 
3)PERS0NAL FINANCE MANAGER 

ORD^R YOUR COMPLETE MONEY MAKING STOCK 

MARKET PACKAGE TODAY. ONLY 829.95 

PLiASS SPICIFY COMPUTER MAKE. Comes 

with written moneyback garentee. 

C.RA. ^c//wm€ 
Suite 335^ 
820 16TH STREET 
DENVER, CO. 80202 
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$ GET YOUR SHARE $ 



Join the thousands of winners who have built 
on their computer interest to create a success- 
ful data processing-based business, and: 
SHARE IN THE MINI/MICROPROCESSING BOOM 
Read this exciting new book: 
MAKING IT IN DATA PROCESSING - 
ON YOUR OWN IN THE EIGHTIES 

Written by experts in the computer business, 
this book contains all you need to get'started, 
including: 

• How to locate manufacturers who will help 
finance your new venture. 

• What types of business are available and 
are best for you. 

• Actual sources of Venture Capital looking 
for new businesses. 

• Complete guides to pricing, sales promo- 
tion, advertising, publicity, and marketing. 

• Dozens of sources of information to help 
you build your business. 

To order, just clip this ad and send with only 
$19.95 to: 

THE SEABIRD PRESS 

PO Box 461, Lexington, MA 02173 
Full 30day money backguarantee 



TRS-80* 

Ov/ners 

Interface your level II computer to 
your temperature sensors, wind sen- 
sors, joysticks, etc. Control your 
heating/cooling systems, solar col- 
lectors, wind generators, etc. The 
uses for this interface are limited 
only by your imagination. 

• 8 analog Inputs (8 bit A/D) 

• 8 on/off outputs (TTL drive) 

• Connects directly to TRS-80* 

• Price $149.00 

• Visa, Master Card, CO. D. 

W.S. ELECTRONICS 

P.O.Box 203 
Meadville, Pa. 16335 

^Trademark of Tandy Corporation. 



RS-232 PROBLEMS? 
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LET THE RS-232 TESTER HELP YOU 
SOLVE YOUR COMPUTER INTERFACE 
PROBLEf^S. DESIGNED TO CONNECT 
IN SERIES WITH ANY RS-232 INTER- 
FACE, IT DISPLAYS THE STATUS OF 
SEVEN OF THE MOST IMPORTANT 
LINES: TRANSMIT DATA, RECEIVE 
DATA, REQUEST TO SEND, CLEAR TO 
SEND, DATA SET READY, CARRIER 
DETECT, AND DATA TERMINAL 
READY. THE RS-232 TESTER RE- 
QUIRES NO POWER AND MAY BE 
LEFT IN THE LINE PERMANENTLY. 

$39.95 POST PAID 
B & B ELECTRONICS 

BOX 475/MENDOTA, IL 61342 
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HEATH/ZENITH 89 USERS 

16K Memory expansion card to make H/Z89 

a 64K machine 

Assembled and Tested $ 100 

REMEX Intelligent 8" Floppy drives DS DD 

Master 1.2MByte $1715 

Slave 1.2 MByte $ 995 

Master & Slave in a box 

2.4MByte with power supply $2990 

ANADEX Printer DP-9500 

added 2k buffer $1475 

Shipping Not Included 
25% Down on All Orders 



SECURED 

COMPUTER 

SYSTEMS 

^J?^ 12011 Aclare St. 
Cerritos. Ca 90701 




f)^^>$ 



«6nip_yrt5S.' 



(213)924-6741 



IJCAI-81 

A 



7TH INTERNATIONAL 
JOINT CONFERENCE 
ON ARTIFICIAL 
INTELLIGENCE 



24 28 AUGUST 1981 

UNIVERSITY OF BRITISH COLUMBIA 
VANCOUVER. B.C., CANADA 

The major International artificial 

intelligence conference 

All- day Tutorial Program, August 24 

Week-long A.I. Research & 

Development Exhibit Program 

Conference Information: 

Richard Rosenberg. 

IDept. of Computer Scienco 

University ol British Columbia. 

Vancouver, BC. Canada VbT IW5 

(604)228-3061 

Tutorial and ft&D Exiiibit Programs 

Information: 

Louis G. Robinson, 

American Association f«r Artificial Intelligence. 

Stanford University. 

Box 3036. 

Stanford. CA *J43()5. USA 

(415)495-8825 



^OHIO SCIENTIFIC^ 
OWNERS 

• ANNOUNCES* 

Star-FORTH V2.0 
A FORTH-79 Standard System 

NOW Available For All Systems 

79.95 Disk Systems 
59.95 Cassette Systems (8K and up) 

PLACE YOUR ORDERS NOW! 
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Technical Forum 



Fast Fourier Comes Back 



Alastair Roxburgh^ 50 Maitland St^ Dunedin^ New Zealand 



The program "Fast Fourier for the M6800/' by Richard 
H Lord (February 1979 BYTE, page 108), contains an 
overflow bug that I discovered while testing a version of 
the program written for the 8080 processor. (See listing 
1.) After the exact nature of the fault was ascertained, a 
theoretical explanation for it was easy to find. The prob- 
lem concerns the maximum two's-complement value 
allowed before scaling commences. The 6800 program 
requires that any data point outside the range of — 64 < 
data < 64 be scaled down before the next pass. Scaling 
divides all data values by 2. However, during passes 2 
thru 8 it is quite possible for the results of arithmetic 
operations to exceed the 8-bit two's-complement-number 
range of —128 < data < 127. The reason for this can be 
seen by referring to lines 205 and 215 in the original pro- 
gram. These lines yield: 
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RM' = RM + RN*COS(X) -h IN*SIN(X) 

Letting RM = RN = IN = M, the maximum data value, 
then: 

RM' = M*(l + COS(X) + SIN(X)). 

The maximum value of RM' is then M times the max- 
imum value of 1 + COS(X) -I- SIN(X). This maximum 
value occurs at an angle of 45°, given by TAN(X) = 1. 

Thus, the maximum value of RM' is M(l -I- ^/2 ) or 
approximately (2.414)M. Letting RM' = 127 (the max- 
imum positive 8-bit two's-complement-data value), then 
M = INT(127/(1 + V2 )) = 52. 

Thus, the data should be scaled before each pass if any 
point exceeds the range — 52 < data < 52. It makes little 
difference to the spectra whether the relational operators 
here are greater-than-or-equal or merely just greater- 
than. The 6800 program should be amended accordingly: 



00268 
00270 



CMP A 
CMP A 



# $CC 

# $34 



(- 



-52) 
(52) 



The test program that uncovered the overflow error 
used program-generated square waves with a period of 
six data points (equivalent to 10.667 Hz using a sampling 
rate of 64 Hz). Every amplitude from 128 ± 127 down to 
128 ± 1 was tested and the power spectra, as well as 
SCLFCT, were printed out (requiring approximately 
three hours at 110 bits per second). 

Each transform in the 8080 program takes 3.6 seconds 
to compute with a 2 MHz processor clock. The power 
calculation is fast, because a lookup table is used. 

When FFTs (fast Fourier transforms) are computed on 
a minicomputer that has sophisticated error-trapping 
hardware, the usual practice is not to perform any pre- 
scaling, but instead to allow arithmetic overflow to 
occur, do a software interrupt to a scaling routine, and 
return. This way, fewer scalings of all the data are re- 
quired, yielding results with the maximum possible 
numerical precision. The 6800 can detect two's-comple- 
ment overflows and can efficiently perform (two's com- 
plement) arithmetic shifts to scale the data, but it does 
not have an automatic overflow trap. The advantage of 
slightly better numerical results would be outweighed by 
the time required to call an overflow-checking subroutine 
after most arithmetic operations. The 8080 is even worse 
off; it has neither a two's-complement-overflow indicator 
nor a single-instruction equivalent of the 6800's ASR. 

Text continued on page 460 
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Listing 1: The 8080 version of the fast Fourier transform program originally written for the 6800 processor hy Richard Lord. In this 
version, Mr Roxburgh has corrected an overflow problem that he discovered and diagnosed in the original version. 
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FAST 



F n U H I F n T K A N S F n p. 



; ; oririnal:- K6Rno fft pytf ffp 1979. 

JJRORO VFPSIHM PY:- ALASTAI!? I?nXPUFGH. 

;;datf:- 4 nrt 1979. 

;;P56 POINT IN-PLACF COMPLFX PnUH I FR TRANSFHRf. 
;; INPUT DATA UNSIGNFD WITH ZFRD = BOH. 

;;crMPLFX nuTPUT signfd (P's cQy.p.^. 

;;PFAL rnjTPUT cpdwfp hr amplitudfj unsignfd. 



SGADR F:CU 9F0nH ;P'S COMP. sou. TAPLF . 
STADR FOU 9F00H 5 P'S ri^-P. S I NF TAPLf-:. 



HFR R 3 OH 



RLPTl DS 

RLPTP DS 

IMPTl DS 

IMPTP DS 

SINPT DS 

CFLCT ns 
cf:lnum DS 

PAIRNK DS 

CFLDIS DS 

DFLTA DS 

SCLFCT DS 

SINE DS 
CnSINF DS 
THFAL DS 
TIMAG DS 

DRG 
INPD DS 
RFAL DS 
I MAG DS 

ORG 
PAPUF DS 



R4 0H 
P56 
P56 
P56 

R77FH 
1P9 



;rfal ptr 1. 
;rfal ptr ?. 

; IMAG. PTR 1. 
;IMAG. PTR p. 
; SINF TAPLF PTR. 
;CFLL CTR. 
;Nn. HF CFLLS. 

;PAiR5 pf:r cfll. 
;span hftwefn pairs. 
;anglf incrfmfnt. 
.•multiply output amplitude 

; PY PtSCLFCT. 



; INPUT DATA PUFF. 
; "REAL" PUFF. 
;"IMAG" BUFF. 



; PnUFR/AMPLITUDF: SPFCTRUK- 



GRG 8000H 

TEST FFT PROGRAM. 

GALL WAVE 
CALL FFT 
CALL POWER 

; CALL M/5GNI 



;gft tfst signal. 

;form complex spectrum. 

; convert cosplex spectrum 

; to 1p8 pt power spectrum. 

; convert complex spectrum 

; to 1p8 pt amplitude spectrum 



JMP OAFF/tH ;RETUnN TO PMCOS. 



;; INITIALISE DATA AREAS. 

; i 

FFT: MVI Aj 

STA SCLFCT 

; CLEAR IMAG. ARRAY. 
rLFAR:LXI H^ IMAG 
CLR 1 : MVI M, 

INR L 

JNZ CLRl 

;kove input data into real array. 
;df;=sdurce^ hl=dfst- 

MOVE: LXI DjINPD 

LXI H^RFAL 

MOVl: LDAX D 

SUI RO 

MOV M, 

INR F 

IMR I. 

JNZ Mr 



; CONVERT Tt] P'S COMPLEMENT. 



jprf-transform pit swap. 



LXI 
LXI 

PITRFV:MVI 
MOV 



D, 5?EAL 
H/RFAJ. 
P. 8 



PRV 1 : 



P 

PRV I 
A^L 



RAR 
MOV 
MOV 
FAL 

MOV 

ncR 

JNZ 

MOV 

cy,p F 

,JC SWP 1 
MOV C^M 
LnAX D 
MOV M^A 
MOV A#C 
STAX D 
INR 1. 
JNZ PITREV 



!SFT PIT CTH. 
!LOW-ORDFi? PITS OF RLPT 1 - 
IMOVF LS PIT OF RLPT 1 
i INTO CY £ SHIFT 

! IN RFVFRSF OUDFiR PACK 
: INTO RLPTP. 



; crE<PARF VALS. & IF 

; SAME* DON'T sv;ap. 

JGET VAL 1 INTO C 
;GET VAL P INTO A. 
; STORF IN SWAPPED ORDER. 



; ; FFT FIRST PASS. 

PASS 1: CALL SCALE ; SCALE IF DATA nVFR-RANGF. 



LXI 


H 


REAL 




MOV 


A 


M 


;gft rm. 


MOV 


C" 


A 


;SAVF RM. 


INR 


L 






MOV 


P 


M 


;gft rn too. 


DCR 


L 






ADD 


P 




;RM' = RM+RN. 


MOV 


Mi 


A 


; STORE NEW RM 


MOV 


A. 


C 


; retrieve: rm. 


SUP 


P 




;RN' = RM-HN. 


INR 


L 






MDV 


Mj 


A 


; STCiRF RN ■ . 
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R nAP 


PA 


OR 


R3 


8 0A5 


7F 
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en 
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10 


R3 


« oni 
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7P 


Rl 


R0D4 


J'l 


IP 


r:j 
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77 






8 nF5 








ROES 


PA 
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3A 


IP 


83 


ROFP 


^\ 






R OFF 


7 7 






a OFF 


79 






ROEn 
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R nFR 








8 OER 
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7E 






R OFC 


/IF 






R OFD 


3A 


13 


R3 


8 100 


Rl 






8 101 


77 






R irp 


79 






B 103 


PI 


13 


83 


R 106 


9r^ 






R 1 n7 


PA 


06 


8:^ 


R lOA 


77 






R 1 on 








R lOP 


PI 


OR 


R3 


R lOF 


3A 


OF 


R3 


Rill 


86 






R 1 IP 


77 






R 113 


PI 


00 


8 3 


R 1 16 


3/1 






R 1 17 


PI 


P/J 


R3 


R 11 A 


3/1 






R I IP 


Cl 






R 1 IC 


05 






R 1 ID 


C? 


94 


RO 


R IPO 








R IPO 


PI 


00 


R3 


8 ip;^ 


3C\ 


fiD 


R3 


R 1P6 


R6 






R 1P7 


77 






R IPR 


3P 


0/1 


R3 


8 IPP 


PI 


OA 


«:^ 


R IPF 


:?5 






R IPF 


CP 


RA 


RO 


R 13P 








R \■^?. 








R 13P 








R 13P 


PI 


PP 


r:i 



1 190 
IPOO 
IP 10 
IPPO 
1P30 

i?/in 

1P50 
IP60 
1P70 
1P8 
IP90 
1300 
1310 
13P0 

13 30 
13^10 
i:i50 

136 

137 
13R0 

139 

140 

14 10 
14P0 

143 

144 
1/150 
1460 
1/|7 
148 
1490 
1500 
151 
15P0 
1530 
15/10 
1550 
156P 
1570 
1580 
159P 
16PP 

16 10 
16P0 
1630 
164 
lf-5 

166 

167 
16R0 
1690 
1700 
1710 

17 PO 
1730 

1 7 /I n 

1750 
1760 
1770 
17R0 
1790 
IROO 
IRl 
18P0 
1R3P 
1R4 
1R50 
1R60 
1870 
:(?R0 
1R90 
1900 
1910 
19P0 
1930 
1940 
1950 
196 
1970 
198 
1990 
POOO 
POlO 
POPP 
P030 
P040 
P050 
Pn6P 
PP70 
PPRO 
P090 
PlOO 
PllO 
PlPd 
P130 
P140 
P150 
P160 
P170 
PIRO 
P190 
PPOO 
PPl 
PPPO 
PP30 
PP/iO 
PP50 
PP60 
PP70 
PPRO 
PP9 



INR 
JNZ 



;new pair. 



PAl 
COMPUTATION OF FFT. PASS 2 THRU N. 



EPASSjyvi 
STA 
STA 
MVI 
STA 
STA 

NPASS:CALL 
LDA 
STA 
LXI 
SHLD 
5HLD 
LXI 
SHLD 
SHLD 

NCELL:LXI 
SHLD 
LDA 
MOV 

NCI: LXI 
LDA 
ADD 
STA 
STA 
PUSH 
LHLD 
M(]V 
STA 
MVI 
ADD 
MOV 
MflV 
STA 
LHLD 

vnv 

PUSH 

LPA 

CALL 

STA 

POP 

LDA 

CALL 

STA 

LHI.n 

MOV 

PUSH 

LDA 

CALL 

LXI 

Ann 

MOV 
POP 

LriA 

CALL 

LXI 
SUP 

ynv 



A/ 64 

CFLNUM 

DELTA 

A^P 

PAIRNM 

CELDIS 

SCALE 

CFLNUM 

CFLCT 

H,REAL 

RLPTl 

RLPTP 

H, IMAG 

IMPTl 

IMPTP 

HjSTADR 

SINPT 

PAIRNM 

Pi A 

H^CFLDI 

RLPT I 

M 

RLPT? 

IMPTP 

P 

SINPT 

AiM 

SINF 

A* 64 

L 

L*A 

AjM 

ensiN'E 

RLPT? 
CjM 

D 
COSINE 



;SFT UP PARAMETFRS 
; FOR NO. OF CFLLS^ 
; ANGLE/ 
; & FOR 

; pairs/cfll. 

; span petween pairs. 

;ke;ep data in range. 

;GFT NO. OF CELLS A 
; PUT INTO CELL CTR. 



;gft pairs/cell ctr. 



MPY 

TREAL 

P 

SINF 

MPY 

TIMAG 

ly.PT? 



; PTR 1 LSPY. 

; ADD PAIR OFFSET. 

;SET UP POTH 

; PND PTRS. 

; SAVE PAIR CTR. 

; GET SINE OF AiNGLF 

; S. SAVE. 

;AnD COSINE OFFSET 

; ^•^DlJLn pse. 

;gft cosine uf angle 

; A SAVE. 

;GFT real PTR p. 

;get pn. 

;SAVF RN. 
;GFT COSINE. 
;A = RN*COS<Z). 
;S/'»VF PRODUCT. 
;GFT RN. 

;A = RN'SINCZ). 
•.S(\V7 PRODUCT. 



;gft in. 

JSAVE IN. 



SINF 

MPY ; 

M/TRFAL 



I N • f. I N < Z ) . 



y-.ii^. ;tr = r!>3*c:ns + in*5IM. 
p ;gft i\'. 

COSINE 

MPY ; A = IN*rOS(Z) . 

h^timag 

M*A ;TI = IN*COS - PN'SIN. 



LHLD RLPT 1 

MOV A*M ;get ^^'. 

MOV C*A ;SAVF PM. 

Ln/-> tpfal 

ADD e 

MOV y^A ;Ry' = ny 

MOV A.c ) hft py. 

LXI H/TPF/-*!. 

SUP M 

LHLD RLPTP 

MOV M/A ;RN' = RM 



l.HLD IMPTl 

MOV A>M 

MOV C,A 

LDA TIMAG 

ADD C 

MOV MjA 

MOV A,C ;GF' 

LXI H^TIXAG 

SUP M 

l.HLD IMPTP 

MOV M/A ;iN 



; GET IM 

;SAVF \y.. 



; IV 



LXI H^SINPT 

LDA DELIA 

ADD 

■•lOV 

LXI 

IMP 

LXI 

INR 

POP 

DCR 

JNZ 



;1NCH. PTR ANGLF- PY DFLT/\. 



H,RLPT1 
H^ IMPTl 



NCI 



; DECREMENT P/^>I R CTR. 



H,RLPT1 
CELDIS 



LXI 

LDA 

ADD M ; 

MOV M, A 

STA IMPTl 

LXI H, CFLCT 

nCR M 

JNZ NCFLL 



GET PTHS & 

ADD CFLL OFFSET. 



;DECR. cfll CTR. 



CHANCRE PARAMETERS FDR NEXT PASS. 
NPl: LXI H, CFLNUM 



Listing 1 continued on page 460 
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Listing 1 continued: 



H 135 
R 136 
>? 137 
H 13R 
« 1 39 
R 13A 
P 13n 
R 13C 
R 13n 
R 13F 
R 1 3F 
R UiO 

R 1/n 

R 14P 
R l/i3 
R l^^l 
»? 1-^5 
R Ui6 
R 1^7 
R W(R 
R |/«P 
R 1/:<P 

R i/ir< 
R i^r 

R 1/iP 
R 1/lP 
R 1/iF 
R IFSl 
H IS/I 
R 155 
R ]5f 
R 15R 

R isn 
R ir-p 

R 16 1 

R lfv/4 

R U5 
R lf.R 
R lfi9 
R 16C 
R If-F 
R 17(1 
R 17? 
R 173 
R 17^ 
R 175 
R 17f, 
R 177 
R 1 7A 
R 17P 
R 17P 
R 17n 
R I7P 
R 17n 
R 17P 
R 17P 
B 17P 
R 17P 
R 17P 
R 17C 
8 17C 
R 17n 
R 17F 
8 17F 
R 180 
R IR 1 
B 18P 
R IR^ 
R 1R7 
R 18R 
8 189 
R IRA 
R IRP 
R I8n 
R 190 
R 191 
8 19P 
R 193 
R 195 
R 196 
R 196 
R 197 
8 199 
P 19A 
8 19P 
R 19C 
R 19D 
R 19F 
R 19F 
8 19F 
8 19F 
R lf\P. 
R IP:? 
ft 1P3 
R lA/i 
8 IA5 
8 1A6 
R 1A6 
8 1A7 
R 1A8 
8 lAP 
R lAP 
R lAP 
R I AC 
R IAD 
R lAF 
R lAF 
8 lAE 
R IPF 

R iaf: 
R inn 
R in3 
R in6 

R 1P7 
R IPR 
R 1B9 
8 IPA 
R IPP 

R ipf: 

R \C 1 
R IC^i 



1 nil R5 
11 FF FF 
PI FF ni 

03 

FF CC 

n? 60 Rl 

FF 3/j 

DP f-5 R I 

19 

PA 5/1 R 1 



)1 00 R?> 
M FF 1 



FF on 

FP RA 8 1 



FF 00 
FP 93 81 



CP P6 Rl 
PI 86 
11 7F 8 7 



psao 

P.a69 

f»37 
P.3H0 

page 

8400 
MIO 
PAP.O 
P430 
R440 
R45tt 
P46ri 
R47ft 
P/tRO 

p/i9n 
psno 

P51 
PSP(\ 
P530 
PS/jO 
P55fl 
PS^.O 
P570 

P58n 
P59n 
p6no 

P6 10 
P6P0 
pp.3 11 

P6/in sr;L3! 

P6 5 

?66n 

P67 SCL/i: 

p6Rn 
P69n 
P7nfl 

P7 10 St:L6: 
P7f'0 

?73n 
P7iin 
?75n 

P760 
P770 
P78 
P790 
P8 
PR 10 
P8P0 
PP30 
P8/(0 
PR50 
P860 
PR7fl 
PRRO 
P89[i 
P9 

»9ia 

P9^0 
893Q 
P9i|0 

P95n 
2960 
P97 
P9B0 
P99fl 
3000 
30 10 
3PP0 
3 030 
30^0 
3050 
3060 
3070 
30 80 
3090 
3 1 00 
3 110 
31P0 
3130 
3 1^0 
3150 
3160 
3170 
31R0 
3190 
3P0 
3P10 
3PP0 
3P30 
3P/I0 
3P50 
:?P60 
3P7 
3P80 
3P9 
3300 
3310 
33PD 
3330 
3340 
3M50 
:i360 
3370 

:n8o 

3390 
3^0 
3^10 
3^P0 
3/i30 
30/) 
3ii50 
'M6 
3/1 7 
3/48 
3/490 
3500 
35 10 



MClV 
ANA 

npR 

DRA 
MDV 

nz 

I NX 
MDV 
ADD 

wnv 

I NX 

y.nv 

ADD 

y.n\j 

INX 

Mny 

ANA 
PAf"; 



;CLFAn CY i SHIFT 

; RIGHT TO HALVF NO. CFLL.S. 

;SFT FLAGS. 

; OUT OF CELLS -> fffFINISH*' 
;PAIRNM. 

;ti/Jicf as many pairs. 

;CFLDIS. 

;tv/icf as fap apai'.t. 
;nFLTn. 

;CLFAR CY e, SHIFT 

; RIGHT TH HALVF THF Ai^JGLE. 



5P. 



; ; SGPI.F nvFR-RANt;F data. 



; SCALE REAL 4 IMz-^G IF -5P > ANY PATA 

;no RFrnsTERS preserved. 

SCALF:LXI P^RFAl. JSET HP TAPLF PTR. 
LXI n. -1 
I>X! Hjf.lP-1 ;Nn. HE PTS - 1- 

scri.p: LPAX P ;get nAT/-i. 
INX p ; puxp PTI^ 
cpi -5P ;tfst lhwef limit. 

JNC SCL3 ;SKIP TH ^JFXT PT • 

CPI 5P ;tkst upper limit. 

JNC: SCL/l ; SCALE ALL IE HUT HE RnNGE. 

PAP p ;tfst nf:<i pt. 

JC SCLP 

;nnNF tfstin(1. 
h,5c:lfct 
y ;nuMP scale eactrp chunt- 

P>I?FAL ; SET up TAPLF PTH. 
H>51P-1 ;N0. he PTS - 1. 

p ;get d^\ta, 
rom ; tfst sign « 

; extend it to cy. 

;divide py p. 
p ; return data th taplf. 
n ;PUMP PTR. 
r ;nfxt pt. 



PET 

LXI 

INP 

LXI 

LXI 

LD/"*X 

CPI 

c>!c: 

RAR 

STAX 

INX 

DnO 

JC 

RET 



SCL6 



;done scaling. 



;;sinNFD multiply pdutine. 



: EXTERNAL REG. USAGE:- 

; INTERNAL REG. USAGE:- 

; HL = PPHDUCT CMSPY^LSBY). 

; DF = XULTIPLirAND. 

; PC = >:ULTIPLIEI^ 

;Nn r-EGISTERS pheserved. 



(C*A)/1P8. 



MHV 



E, A 



XRA A 

MOV P*A 

XGV n,A 

MOV H^A 

MHV L^P 

xnv A^E 



MGV 
CMA 

r<nv 
xov 

CPI 

JP 

MHV 

CMA 
MDV 



MPYl 
A/D 



D, A 
A>C 



MPYP 

A>P 



;PUT ARGl INTO MULTIPLIC/\Nn. 

;argp nLPEPPY in multiplier. 

; CLEAR MSPY'S. 

;(:LF7>n product. 

; GET LSPY HE MULTIPLICAND. 
; NEGATIVE >:ULTIPLICAWr)? 
; EXTEND SIGN) TO MSPY . 
;GET LSPY HE MULT I PL I FP. 
;NEGATIVF r^ULTIPLIER? 
; EXTEND NFG TH MSPY. 



MPYP: MVI 



P> A 
A^ 15 



MPY3: PUSH PSW 



;SET ITERATION CTR 
; £ SnVF. 

;arith. shift multiplier right <nc). 

MOV A/ P 

CPI 80H 

CMC ;make CY = MSniT. 

RAR 

MOV RiA 

ynv A,C 

RAR ;lspit->cy. 

MOV C,A 

;test multiplier lspit « if set- 

; add multiplicand tc partial prpduct. 

JNC MPY/* 
DAD D 

;ARITH. SHIFT MULTIPLICAND LEFT ( DE ) . 

MPY/i: XCHG ; SWAP MULTIPLIER & PROD. 

UAD H J SHIFT LKFi. 

XCHG ;RESTai»E REGS. 

; CHECK LOOP CTR. 

pnp PSW 

nCR A ; DECREMENT CnUNT. 

JN7, MPY3 

; DIVIDE 16-niT PRODUCT PY 1P8 SO THAT 

; SINE & COSINE AMPLITUDE = UNITY. 

DAD H ;SHIFT-IN MSPIT DF 

MOV A^H ; LSPYTE & RETURN IN A. 

RET 

pOVJER CALCULATlCtM. 

;ND REGISTERS PRESERVED. 
POWER:MVI B,>SGADR 

LXI H^REAL 

LXI D^PAT^UE 
PWRl! MOV C*M ;C=REAL. 

LDAX D ; A=(REALtP>/f,/(. 

STAX D ; STORE. 

INR L 

INF E 

JNZ p\;r 1 

LXI H, IMAG J RESET PTRS. 
LXI P:, PAPUE 
PVJRP: MOV C>M ;C=IMAG. 



8 1C5 

R ir6 

8 1C7 
8 1C8 
8 ICP 
8 ICD 
R ICF 
8 ICE 

« inti 
8 ini 

8 IP/l 

8 in5 
« IPS 
8 1P5 
R 1P5 
8 I PR 
8 IDA 
8 IPD 
P IFO 
8 )E1 
8 \FM 
8 1E5 
8 1F5 
8 1F5 
8 1F:5 
8 if:7 

8 lEA 
8 IFC 
B IFF 7 

8 IFF P 
R lEO 
8 IFl C 
8 IF/i C 
8 1F5 

A PC 

PITRF 

PPVl 

CELCT 

CFLDI 

C FLNM 

CLEAR 

CLRl 

COSIN 

DELTA 

EFT 

EPASS 

HI 

I MAR 

IMPTl 

I MPTP 

INPD 

LG 

MID 

MHVl 

movf; 

MPY 

MPYl 

MPYP 

MPY3 

MPY/) 

NCI 

NCEl.L 

NPl 

WPA5S 

P Al 

PAPUE 

^Alp^J 

PASSl 

pnvJEP 

PVJP 1 
Pl'R? 
PEAL 

ni.PTi 

RLPTP 
SCALF- 
SCLP 

S(:l3 

5C5.,/4 
SCL6 
SCLEC 
S INF 
S INPT 
SCADR 
STADR 
SVJAP 
S V.' P 1 
T IMPn 
TREAL 
WAVE 
V: AVFP 

w /^vf:? 



DP CD 
3E FF 



PI 8/t 

OF PJ^ 

CD FA 8 1 

CD E5 8 1 

on 

CP DA 8 1 



3F F5 
C3 EC 8 1 
3E OP 



0075 
80PF 
R0 3P 
83nA 
830D 
830P 
8n 1 1 
8 1/v 
83 11 
8 3 OF 
ROOC 
805F 
8 1F5 
8600 
8no/| 
8306 

«/4 

R IFA 
0080 
80P0 
801 A 
R 17P 
R IRA 
R193 
R 195 
R 1A3 
R09^l 
80RA 
8 13? 
8 06F 
8050 
877E 
83 OC 
8 0/jA 
RIAF 
8 1P6 
8 1 C/4 
RSPn 
R300 
R30P 
8 1/tP 
P15/I 
R 160 
8 165 
8 16E 
R30F 
R31 
R30R 
9H:00 
9F00 
RO/il 
8(i/i6 
8 313 
83 IP 

Rins 

»( IDA 

8 1 ef: 



35Pr 

3 53 

35/(0 

3550 

M56 

357 

M580 

3590 

:16 

361 

M6P0 

'16:50 

36/1 

3650 

:!66t! 

:u>7o 

3680 

:?69(i 
:i7 n 
37 in 
37Pn 

3730 
37/4 
37 5 
.37 6 
377 

37 8 
3790 
3800 

38 1 
38P0 
38 3 
38/10 
38 5 



LDAX 


P 


; A=< IMAGtp)/6/i. 


XCHG 






ADD 


M 


;A=CPEALtP + IMAGt?)/ 


JNC 


r + p 




MVI 


A, OFFH 


;A SATUR/'^TES AT OFFH. 


MGV 


M^A 


; STORE POWFP. 


XCHG 






INR 


L 




INR 


f: 




JM7. 


P\'JRP 





;;e!ll i?v'pn v.'ith io.6c>f. h?. sou ape '.^ave. 

WAVE: LXI Hj INPn 

Mi; I c,/a 

WAVE?: CALL L.n 

CALL HI 

DCR C 

JNZ WAUFP 
PF-T 



/^P(' ECU 

MID ECU 
HI: MVI 

JMP 
LG: MVI 

MVI 
WAVE3:MGV 

INX 

ncR 

JNZ 
PET 



1 17 



A#MID+APC: 



A>Min-APC 



37/10 
11830 
(18 5 
OPl 
0P/)0 
OPPO 
06.10 
06/(0 
0P90 
0P50 
0/(60 

lP/40 

;1690 
37 

18 
0190 
0350 
36R0 
3750 
07PO 
0700 
1610 
P980 
3 0/iO 
3 9 II 
3P 1 
1/)M0 
1390 

PP90 
130 

1 080 
0385 
OPt^O 
1 Of>0 
(l/|7 
:Vi30 
35 10 
0360 
1 6 (I 
0170 
1060 
P580 
P6in 
P63D 
P710 
OP60 
OP.RO 
OPOO 
IPO 
130 
0960 
0950 
0310 
03 
n /4 3 
368 
38 



3760 
1 OPO 
09P0 
13P0 
1P90 
1P50 



PP30 
1/J30 
13 10 



P190 
2P9 



0660 

1560 1600 1760 

1P60 pn7o 



3760 
0630 
1370 
13R0 
0700 
37R0 
3760 
0770 

1650 
30PO 
3080 
3300 
3P/I0 
P160 
2P50 

PA 9 
IPOO 
■M P n 
1P80 

.3/1 
3/^8 
361 n 
07 1 
13/40 
1350 
1300 
P650 
P6/iO 
P.67 
P7R0 
fi6 
1510 
1/1 
3/! 
1390 

10 10 
1660 
16P0 
366 
M 10 

3r:?o 



1/470 
3660 



3/19 
PIPO 
1670 



PPPO 
P03 



1710 1770 



ORIO 08P0 1070 1330 P550 

1/4/4 18P0 PlOO P180 

l/)60 1570 1910 
P550 



P670 

)6/in 1700 

1/|90 P060 



P69 3/110 



17*50 

17P0 



1970 

If^BO 



POlO 
1890 



Text continued from page 458: 

I intend to write a subroutine to compute amplitude 
spectra following the method pointed out by Bob 
Leedom. (See "Approximation Makes a Magnitude of 
Difference/' June 1979 BYTE, page 188.) This routine 
does not appear in listing 1, except as a comment. 

Pass 1 of the FFT requires a trivial amount of computer 
arithmetic. Pass 2 is fairly trivial too, since sine and 
cosine have only the values —1, 0, and 1. Therefore, a 
simple way to increase the speed of the program would be 
to largely duplicate the coding of passes 2 thru N (insert- 
ing constants instead of variables and using a new sine/ 
cosine table {0,1,0,-1,0 }, etc). A special multiply sub- 
routine could be used for this: a subroutine that can 
multiply only by 0, 1, or —1, but do it very quickly. This 
could shave up to one second off the transform time. 
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Listing 2: Object-code listing in hexadecimal format of the 
assembly -language program given in listing 1. The /BC at the 
end of this listing is a checksum of the whole code. 



8 000 


CD 


D5 


81 


CD 


OC 


80 


CD 


AE 


81 


C3 


FA 


AF 


3E 


00 


3P 


OF 


ROin 


83 


PI 


00 


86 


36 


00 


PC 


CP 


14 


80 


1 1 


00 


84 


PI 


00 


85 


RORO 


lA 


D6 


80 


77 


IC 


PC 


CP 


PO 


80 


1 1 


00 


85 


PI 


00 


R5 


06 


8030 


OR 


7D 


IF 


4F 


7B 


17 


5F 


79 


05 


CP 


3P 


80 


7D 


BB 


DA 


4 6 


RO^jO 


RO 


^F 


lA 


77 


79 


IP 


PC 


CP 


PF 


80 


CD 


4B 


81 


PI 


00 


85 


8 05 


7F 


AF 


PC 


^16 


PD 


80 


77 


79 


90 


PC 


77 


PC 


CP 


50 


80 


3E 


8060 


^lO 


3P 


OB 


83 


3P 


OF 


83 


3E 


OP 


3P 


OC 


83 


3P 


OD 


83 


CD 


ROTO 


HB 


Rl 


3A 


OP 


83 


3P 


OA 


83 


PI 


00 


85 


PP 


00 


83 


PP 


OP 


8 08 


83 


PI 


00 


86 


PP 


04 


83 


PP 


06 


83 


PI 


00 


9F 


PP 


08 


83 


8 09 


3A 


OC 


83 


^17 


PI 


OD 


83 


3A 


00 


83 


86 


3P 


OP 


83 


3P 


06 


8 0A0 


83 


C5 


PA 


OR 


83 


7E 


3P 


10 


83 


3E 


4 


85 


6F 


7E 


3P 


11 


R OEO 


83 


PA 


OP 


R3 


^JE 


C5 


3A 


11 


83 


CD 


7B 


81 


3P 


IP 


83 


CI 


ROCO 


3A 


10 


R3 


CD 


7B 


81 


3P 


13 


83 


PA 


06 


83 


/»E 


C5 


3A 


10 


RODO 


83 


CD 


7P 


Rl 


PI 


IP 


83 


86 


77 


CI 


3A 


11 


83 


CD 


7B 


81 


ROF.O 


PI 


13 


83 


96 


77 


PA 


00 


83 


7E 


/IF 


3A 


IP 


83 


81 


77 


79 


R OFO 


PA 


IP 


83 


96 


PA 


OP 


83 


77 


PA 


04 


83 


7E 


4F 


3A 


13 


83 


R 100 


81 


77 


79 


PI 


13 


83 


96 


PA 


06 


83 


77 


PI 


08 


83 


3A 


OF 


8 110 


R3 


R6 


77 


PI 


00 


83 


3^1 


PI 


04 


83 


34 


CI 


05 


CP 


94 


80 


RISO 


?A 


00 


83 


3A 


OD 


83 


86 


77 


3P 


04 


83 


PI 


OA 


83 


35 


CP 


R 130 


8A 


RO 


PI 


OB 


83 


7F 


A7 


IF 


B7 


77 


C8 


P3 


7F 


87 


77 


P3 


R l^lO 


7F 


R7 


77 


P3 


7E 


A7 


IF 


77 


C3 


6F 


80 


01 


on 


85 


1 1 


FF 


P 150 


FF 


PI 


FF 


01 


OA 


03 


FE 


CC 


DP 


60 


81 


FE 


34 


DP 


65 


81 


R 160 


19 


DA 


5/} 


81 


C9 


PI 


OF 


83 


3^J 


01 


00 


85 


PI 


FF 


01 


OA 


R 170 


FE 


RO 


3F 


IF 


OP 


03 


19 


DA 


6F 


81 


C9 


5F 


AF 


47 


57 


67 


8 IRO 


6F 


7R 


FE 


00 


F? 


8A 


81 


7A 


PF 


57 


79 


FE 


00 


FP 


93 


81 


R190 


7R 


PF 


^l7 


3E 


OF 


F5 


78 


FE 


80 


3F 


IF 


47 


79 


IF 


HF 


DP 


R lAO 


A3 


81 


19 


EB 


P9 


FP 


Fl 


3D 


CP 


95 


81 


P9 


7C 


C9 


06 


9E 


R IDO 


PI 


00 


85 


11 


7F 


87 


^lE 


OA 


IP 


PC 


IC 


CP 


B6 


81 


PI 


00 


RICO 


R6 


11 


7F 


87 


4F 


OA 


EB 


86 


DP 


CD 


81 


3E 


FF 


77 


EB 


PC 


8 IDO 


IC 


CP 


C4 


81 


C9 


PI 


00 


8^4 


OF 


PB 


CD 


FA 


81 


CD 


E5 


81 


R lEO 


OD 


CP 


DA 


81 


C9 


3K 


F5 


C3 


EC 


81 


3E 


OB 


06 


03 


77 


P3 


R IFO 


05 


C? 


EE 


81 


C9 


/BC 





















Two's-complement square table: 

•Table entries are unsigned thru 255 
•Table index 1 = thru 127 (two's complement 
thru 127) 
Table (I) = INT (((I f 2)/64) +0.5) 

• Table index 129 thru 255 (two's complement 

-127 thru -1) 
Table (I) = INT ((((256 -I) f 2)/64) + 0.5) 

• Table index 128 (two's-complement — 128) 

Table (128) = 255 (not exact value of 256) 

Two's-complement sine table: 

•Table index I runs from thru 255 

• Table (I) = INT(0.5 + 127*SIN((I)*2*PI/256)) 

where PI = 3.1416 

An optimization of the 6800 FFT would be to replace 
lines 285 thru 287 inclusive by the single instruction ASR 
A. This has been incorporated into the 8080 program, but 
it makes a negligible difference because there is no single 
8080 instruction equivalent of the 6800 ASR A instruc- 
tion (arithmetic shift right, A accumulator). The test 
power spectrum produced by the 8080 FFT program is 
printed out in listing 4. 



Listing 4: Test power spectrum produced by the 8080 FFT pro- 
gram in listing 1. The waveform is a square wave with a period 
of six data points. The first byte is frequency. 



Listing 3: Listing in hexadecimal format of the two's- 
complement square table and sine table used by the FFT pro- 
gram. 



R77F 01 01 01 01 00 01 00 00 00 00 00 01 00 01 00 00 

878F 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 

R7 9F on 00 00 00 00 00 01 01 02 3 10 3C 03 01 01 00 

87 AF 00 00 on 00 00 00 00 00 on 00 00 00 00 00 on 



87 PF 00 on nn oo oo oo oo oo oo oo no no oo oo nn 



00 
00 



9rD0 
9E10 
9EP0 
9E30 
9F4 
9E5 
9E60 
9E7 
9E80 
9E9 
9EA0 
9EB0 
9 ECO 
9 EDO 
9EF0 
9EF0 
9F00 
9F10 
9FP0 
9F30 
9F4 
9F50 
9F60 
9F7 
9F8 
9F90 
9FA0 
9FP0 
9 ECO 
9FD0 
9FF0 
9FF0 



00 00 
04 05 
10 11 
?M P6 
40 4P 
64 67 
90 93 
C^l C8 
FF EC 
C^l CI 
90 8D 
6^1 6P 
4 3E 
PJl P. 3 
10 OF 
04 04 
00 03 
31 33 
5A 5C 
75 76 
7F 7F 
7 5 74 
5A 58 
31 PF 
00 ED 
CF CD 
A6 A4 
8P 8A 
8181 
8B 8C 
A6 A8 
CF DP 
/5F 



00 
05 
IP 
P7 



00 
06 
13 
P9 



44 46 
69 6C 
96 99 
CP CF 
F8 F^J 
BD BA 
8A 87 
5F 5D 
3C 3A 



PI 

OF 
03 
06 



PO 
OD 
03 
09 



36 39 
5E 60 
78 79 
7F 7F 
73 7 1 
55 53 
PF> P8 
FA F7 
CA C7 
AP AO 
88 87 
81 81 
8D 8F 
AB AD 
D5 D8 



00 00 

06 07 
14 15 
PA PC 
48 ^jA 
6E 7 1 
9C 9F 
DP D6 
FO EC 
B6 B3 
84 8 1 
5A 58 
38 36 
IE ID 
OC OB 
OP OP 
OC 10 
3C 3F 
6P 64 
7A 7A 
7E 7E 

7 6F 
51 ^IF 
P5 PP 
F4 FO 
C4 CI 
9E 9C 
86 86 
8P 8P 
90 91 
AF BP 
DP DE 



01 01 
08 08 
17 18 
PF PF 
4D 4F 
74 76 
A3 A6 
DA DD 
E9 E5 
BO AC 
7F 7C 
56 53 
35 33 
IC lA 
OB OA 
OP 01 
13 16 
4 1 ^14 
66 68 
7P 7C 
7E 7D 
6D 6P 
^IC ^i9 
IF IC 
ED FA 
BE BC 
9A 98 
85 84 
8P 83 
93 95 
P4 B7 
El E4 



01 01 

09 OA 

19 lA 

31 33 

51 53 

79 7C 

A9 AC 

El E5 

El DD 

A9 A6 

79 76 

5 1 ^jF 

3 1 PF 

19 18 

09 08 

01 01 

19 IC 

47 49 

6A 6B 

7D 7D 

7D 7C 

6A 68 

47 4/! 

19 16 

E7 F4 

}?9 B7 

96 95 

83 83 

8 3 8/| 

96 98 

I?9 BC 

E7 EA 



OP OP 
OB OB 
IC ID 
35 36 
56 58 
7F 81 
PO B3 
E9 EC 
DA D6 
A3 9F 
7^1 7 1 
^jD 4A 
PF PC 
17 15 
08 07 
01 00 
IF PP 
4C 4E 
6D 6F 
7E 7F 
7B 7A 
66 6i\ 



El DF 

PM BP 

93 91 

8P 8P 

85 86 

9A 9C 

BE CI 

ED FO 



OP 03 
OC OD 
IF PO 
38 3A 
5A 5D 
84 8 7 
B6 PA 
FO F4 
DP CF 
9C 99 
6F 6C 
48 46 
PA P9 
14 13 
06 06 
00 00 
P5 P8 
51 53 
70 71 
7F 7F 
7A 79 
6P 60 
3C 39 
OC 09 
DB D8 
AF AD 
90 8F 
8P 81 
86 «7 
9E AO 
C^J C7 
F4 F7 



3 0/] 
OF OF 
PI P3 
3C 3F 
5F 6P 
8A 8D 
BD CI 
F8 EC 
CP C8 
96 93 
69 67 
^14 4P 
?7 P6 
IP 11 

05 05 
00 00 
PB PF 
55 58 
73 74 
7F 7F 
78 76 
5E 5C 
36 33 

06 03 
D5 DP 
AB A8 
8D RC 
81 81 
88 8A 
A? M 
CA CD 
FA ED 



The 8080 program in listing 1 has been dumped out in 
hexadecimal format with checksum and appears in listing 
2. The sine and square tables appear in listing 3. The 
equations used to define the tables are: 



87 CF on on 00 oo oo oo oo oo 00 00 00 00 00 00 00 00 

87 DF 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 

87 FF 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 

8 7FF 13 /7P 

Richard Lord Replies 

Mr Roxburgh is indeed correct about the possibility of 
overflow with my scaling routine. I tried slowly increas- 
ing the amplitude of a square-wave input and discovered 
that for amplitude pairs of ± hexadecimal IB, IF; 33, 3F; 
and 6A, 6E the algorithm produces overflow artifacts. 
This did not show up in initial testing because integral 
binary amplitudes (10, 20, 40) were used. The scaling 
routine immediately fixes these values before overflow 
has a chance to occur. For sampled audio, this overflow 
has undoubtedly introduced errors. Insertion of new 
limits, as Mr Roxburgh proposed, fixed the overflow 
problem so that the FFT yields correct results at all 
amplitudes. My thanks to Mr Roxburgh for pointing this 
out. I hope that this has not created too many difficulties 
for anyone who has been using the FFT previous to this 
discovery. 

Many letters have come to me in response to this article 
and the response has been very gratifying. Most of the 
letters have been requests for the 6502 verison which I 
never got around to writing. (At this time Td be more in- 
clined to try a 6809 version.) Quite a few readers sug- 
gested great improvements to the ''sum of absolute 
values" method, and one letter pointed out that the SIN 
table is actually a — 1*SIN yielding inverted imaginary 
terms. All these improvements are greatly appreciated. ■ 
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META TECHNOLOGIES 

26111 Brush Avenue, Euclid Ohio 44132 
CALL TOLL FREE 1-800-321-3552 TO ORDER 

IN OHIO, call (216) 289-7500 (COLLECT) 



FILE BOX 

DISKETTE STORAGE SYSTEM 




$24 

$29.95 



95 

for 5Va" disks 
. for 8" disks 



'RINGS' & 
THINGS 

Help prevent data loss and media damage 
due to improper diskette centering and 
rotation with the FLOPPY SAVER™ rein- 
forcing hub ring kit. 7-mil mylar rings in- 
stall in seconds. Kit is complete with 
centering tool, pressure ring, 25 adhesive 
backed hub rings and instructions. 

HUB RING KIT for 5%" disks $10.95 

HUB RING KITforS" disks $12.95 

REFILLS (50 Hub Rings) $ 5.95 

Protect your expensive disk drives and 
your valuable diskettes with our diskette 
drive head cleaning kit. The kit, consisting 
of a pair of special "diskettes", cleaning 
solution and instructions, can be used for 
52 cleanings. Removes contamination 
from recording surfaces in seconds 
without harming drives. 

CLEANING KIT for 5!/4" drives . . $24.95 



MTC brings you the ULTIMATE diskette 
storage system, at an affordable price. Stor- 
ing 50 to 60 diskettes, this durable, smoke- 
colored acrylic unit provides easy access 
through the use of index dividers and ad- 
justable tabs. Unique iid design provides 
dust-free protection and doubles as a carry- 
ing handle. 



PLASTIC LIBRARY CASES 

(not shown) 
An economical form of storage for 10 to 15 
diskettes, and is suitable for your bookshelf! 
Case opens into a vertical holder for easy ac- 
cess. 

5!/4-inch diskette case $3.50 

8-inch diskette case $3.95 



MICROPA RA PHERNALIA 

DISKETTES (box of ten) 

5 yi" PLAIN JANETM $21.95 

PLAIN JANETM <,g^/,/ $25.95 

5Va'' DATALIFETM MD 525-01 . . $26.95 
8" DATALIFETM FD34-8000 .... $43.95 

NEWDOS by APPARAT 

NEWDOS/80 • SPECIAL • . . . .$129.95 

NEWDOS+ to 

NEWDOS/80 UPGRADE CALL 

NEWDOS + with ALL UTILITIES 

35-track $69.95 

40-track $79.95 

BOOKS 

TRS-80TM DISK 

AND OTHER MYSTERIES . . $19.95 
MICROSOFTTM BASIC DECODED $29.95 
1001 THINGS TO DO WITH YOUR 

PERSONAL COMPUTER.... $ 7.95 



Let Your TRS-SO^'^ Test Itself With 

THE FLOPPY DOCTORS 
MEMORY DIAGNOSTIC 

by THE MICRO CLINIC 

A complete checkup for your Model I. THE 
FLOPPY DOCTOR completely checks every sec- 
tor of 35- or 40-track disk drives. Tests motor 
speed, head positioning, controller functions, 
status bits and provides complete error logging. 
THE MEMORY DIAGNOSTIC checks for proper 
write/read, refresh, executability and exclusivity 
of all address locations. Includes both 
diagnostics and complete instruction manual. 
SYSTEM DIAGNOSTICS $19.95 

An improved version of the SYSTEM 
DIAGNOSTICS above. Designed for single 
or double density. 35-. 40-, 77-, or 80- 
track disk drives. Includes new and 
modified tests. Features THE FLOPPY 
DOCTOR, Version 3.0. 

SYSTEM DIAGN0STICS-V3 



Single Sided, Soft-Sectored 5!/4-inch, 
(for TRS-80TM) Mini-floppy 

DISKETTES 



$21 



95 

box of 10 



These are factory fresh, absolutely first 
quality (no seconds!) mini-floppies. They are 
complete with envelopes, labels and write- 
protect tabs in a shrink-wrapped box. 

PLAIN JANE™ 

DISKETTES 

The Beautiful Floppy 

with the Magnetic Personalityrw 

Thousands of people have switched to this 
low-cost alternative. These quality diskettes 
are packaged in a plain white box ... no fan- 
cy printing, fancy names or fancy labels, not 
even our own (labels cost money). Trust us. 

PLAIN JANETM Diskettes $21.95 

10 boxes of 10 . . . .(eachbox)$21.50 

PLAIN JANB« ^o/af 

Introducing MTC's premium generic 
diskette. Single-Sided, Soft-Sectored, 
DOUBLE-DENSITY. 5y4-inch diskettes with 
reinforcing HUB-RINGS. Individually 100% 
ERROR-FREE certified. Invest in GOLD! 
PLAIN JANETM ^f^,,/^ $25.95 

VERBATIM'S PREMIUM DISKETTES AT 
AFFORDABLE PRICES 

DATALIFE™ 

Seven data-shielding improvements mean 
greater durability and longer data life. 
These individually, 100% error-free cer- 
tified diskettes feature thicker oxide 
coating, longer-lasting lubricant, improved 
liner, superior polishing and more! Meets 
or exceeds IBM, Shugart, ANSI, ECMA 
and ISO standards. Reinforcing HUB 
RINGS help prevent data loss and media 
damage, reducing errors. 
Buy the best ... buy DATALIFETM 
VERBATIM DATALIFETM DISKETTES 
5y4-inch(boxof 10) 

MD525-01 $26.95 

10 boxes of 10 .... (each box)$25.95 

8-inch FLOPPIES 

Double-Density, FD34-8000 . $43.95 



TRS-80 is a trademark of the 

Radio Shack Division of Tandy 

Corporation. DATALIFE is a 

trademark of VERBATIfVI. PLAIN 

JANE, AIDS-I, AIDS-IIL CALCS-III, 

CALCS-IV, MERGE-III are 

trademarks of MTC. 

©1981 by Metatechnologies 

Corporation, Inc. 




MOST ORDERS 

SHIPPED WITHIN 

ONE BUSINESS DAY 

Products damaged in 
transit will be exchanged. 



PRICES IN EFFECT 
May 1, 1981 THRU 

May 31, 1981, 

Prices, Specifications, 

and Offerings subject to 

change without notice. 

8105 



WE ACCEPT 

• VISA 

• MASTER CHARGE 

• CHECKS 

• MONEY ORDERS 

• C.O-D. 
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Circle 236 on inquiry card. 



What's New? 



SYSTEMS 



Handy Pocket 
Computer Uses BASIC 

Sharp Corporation will an- 
nounce the introduction of its 
PC-1211 Pocket Computer into 
the American market at this 
month's National Computer Con- 
ference (NCC). Measuring only 
1 7.5 by 7 by 1 .5 cm (6% by 2% by 
^%2 inches), the battery-powered 
PC-121 1 contains BASIC in ROM 
(read-only memory). A 24-charac- 
ter LCD (liquid-crystal display) can 
be used to show program lines, 
prompt the user for input from 
the keyboard, or display results. 
The unit's typewriter-like key- 
board includes a calculator-type 
keypad. The PC-121 I's memory 
can hold up to 1424 program 
steps and 26 data variables, or 
program memory can be used for 
data (eight steps are equivalent to 
one variable). Information in 
memory is retained even when 
the power is off due to a memory 
safeguard circuit. 

The PC-121 1 uses a reservable 
key system, making it possible to 
assign a key for a frequently used 
function or command. Reserved 
keys provide one-key recall dur- 
ing both manual calculation and 
programming. In addition, a de- 
finable key system fixes 18 pro- 
grams for each key, allowing the 
user to recall and run each pro- 
gram at the touch of the proper 
key. Transparent templates that fit 
over the keyboard portion of the 
unit are included to allow labeling 




of reserved and defined keys. 

The BASIC interpreter has the 
more common BASIC commands 
and functions, as well as DEBUG, 
PRINT USING, BEEP, ASN (arc- 
sine), ACN (arccosine), EXP (e^), 
and more. Editing functions allow 
left and right cursor shifting, inser- 
tions and deletions, and scrolling 
up or down. Subroutines and 
FOR... NEXT loops can be stacked 
to four levels, and 15 levels of 
parentheses can be maintained. 
An 80-character input buffer and 
multiple statements per line allow 
easy program entry. A ten-digit 
mantissa and two-digit exponent 
are used in all calculations. Four 
mercury batteries provide approx- 
imately 300 hours of operation, 
thanks to the automatic power- 
off feature. An applications man- 
ual containing 134 programs in 
ten application areas such as 
math, statistics, civil engineering, 



and electrical is included. Each 
program is accompanied by a de- 
scription of how it works and a 
complete list of variable assign- 
ments. A beginner's BASIC book 
is also included in the package. 

Also being introduced at NCC 
are two peripherals for the 
PC-1211. The CE-121 Cassette 
Interface allows programs, key as- 
signments, and data to be saved 
or loaded to or from a cassette- 
tape recorder. For hard-copy out- 
put, Sharp has the CE-1 22 Printer/ 
Cassette Interface. In addition to 
the cassette-interface functions, 
the CE-1 22 features a 16-char- 
acter dot-matrix printer capable of 
printing one line per second. The 
unit is powered by a rechargeable 
nickel-cadmium battery and in- 
cludes a battery indicator that 
flashes when the battery be- 
comes low. 

The PC-121 1 will have a sug- 
gested retail price of $249. The 
CE-1 2 1 and the CE- 1 22 will have 
suggested retail prices of $49 and 
$ 1 49, respectively. 

The PC-1211 has been pre- 
viously sold by Radio Shack as the 
TRS-80 Pocket Computer. 

For more information on the 
PC-1211 Pocket Computer, the 
CE-121 Cassette Interface, or the 
CE-1 22 Printer/Cassette Interface, 
contact Sharp Electronics Cor- 
poration, 1 Keystone PI, Param- 
us NJ 07652, (201) 265-5600. 

Circle 500 on inquiry card. 



Master 
Controller Board 

The Master Controller Board is 
a Z80-based single-board com- 
puter that can be customized for 
each application. Customization 
is accomplished by inserting var- 
ious ROMs (read-only memories), 
programmable memories, and 
control integrated circuits as 
needed. All the \/0 (input/output) 



circuits are mapped into both 
memory and \/0 address space. 
The board provides three ROM/ 
EPROM (erasable programmable 
ROM) sockets for up to 12 K 
bytes of mixed ROM/EPROM. 
Also included are 2 K bytes of 
programmable memory, provi- 
sion for up to 72 lines of parallel 
I/O, a keyboard controller, and an 
integrated circuit that provides 



two serial I/O ports. Two counter/ 
timers and an arithmetic circuit 
can be added. The Master Con- 
troller Board costs 549.95 for a 
bare board, $99.95 for the mini- 
mum kit, and $ 1 99.95 assembled. 
Other options are available. Con- 
tact R W Electronics, 3 1 65 N Cly- 
bourn, Chicago IL 60618, (312) 
248-2480. 

Circle 501 on inquiry card. 
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What's New? 



PERIPHERALS 



Video and Audio 
on One Board 

The Color Video Processor and 
Programmable Sound Generator 
board can create color graphics 
and sound. It contains 16 K bytes 
of I/O- (input/output) mapped 
video memory and allows graph- 
ics Of text to be superimposed 
o\/Gf an external video input. Us- 
ing 16 colors with 35 display 
planes, a three-dimensional effect 
can be obtained. In addition, the 
board has three programmable 
square-wave tone generators 
and two 8-bit programmable I/O 
ports. The graphics mode features 
256 by 192 dot resolution. The 
board also allows real-time inter- 
rupts. The tone generators fea- 
ture envelope generation o\/ef a 
range of 12 octaves. The single- 
board color video and sound 




generator uses the Texas In- 
struments TMS99I8A Video Dis- 
play Processor and the General 
Instrument AY-3-8910 Program- 
mable Sound Generator, and Is 
compatible with Z80, 8085, and 
8080 microprocessors on S-1 00 
bus systems. Documentation in- 



cludes programming examples 
and test routines, it \s available for 
$475 assembled and tested or 
$375 in kit form. Contact Elec- 
tronic Design Associates, FOB 
94055, Houston TX 770 1 8, (7 1 3) 
999-2255. 
Circle 502 on inquiry card. 



Q2000-Famlly of 
Hard-Dlsl< Drives 

The O2000 senes of 8-inch 
fixed-hard-disk drives 3 re compati- 
ble with Shugart's SAl 000 disk 
drives, but offer 10-, 20-, and 
30-megabyte unformatted capa- 
cities. This \s achieved by using a 
special head-positioning tech- 



nique. The O2000 family features 
a 4.34-megabit-per-second trans- 
fer rate, an average latency of 1 
ms, and access times of 15 ms 
track-to-track, 100 ms maximum, 
and 50 to 60 ms average. Max- 
imum recording density \s 6600 
bits per inch, and track density \s 
345 tracks per inch. Rotational 




speed Is 3000 rpm (revolutions 
per minute). Soft-sectoring \s of- 
fered. 

In OEM (original equipment 
manufacturer) quantities of 500 
per year, pricing Is S 1 200 for the 
1 0-megabyte Q20 1 0, $ 1 500 fof 
the 20-megabyte O2020, and 
$1800 fof the 30-megabyte 
Q2030. For more information, 
contact Quantum Corporation, 
2150 Bering Dr, San Jose CA 
95131, (408) 262-1100. 

Circle 503 on inquiry card. 
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PUBLICATIONS 




Inside BASIC Games 

inside BASIC Games, by 

Richard Mateosian, uses games as 
a framework for teaching BASIC 
programming. Eight games, rang- 
ing from simple arithmetic to com- 
plex matching games, 3fe de- 
scribed and analyzed so that 
readers can learn how to design 
their own programs, as well as 
play the game. The games ^re 
written for most microcomputers. 
Inside BASIC Games is a Sybex 
publication, and it costs SI 3.95. 
Contact Sybex Inc, 2344 6th St, 
Berkeley CA 947 10, (415) 
848-8233. 
Circle 504 on inquiry card. 



Microcomputer 
Software Catalog 

Creative Discount Software has 
released its Winter-Spring Soft- 
ware Catalog for the TRS-80, 
TI-99/4, and the Apple W and the 
Apple II Plus microcomputers. 
The catalog features professional, 
educational, and business soft- 
ware at discounts of up to 30%. 
Medical and dental office-man- 
agement systems are also avail- 
able. For your free copy, request 
catalog number 47B, from Cre- 
ative Discount Software, 256 S 
Robertson, Suite 2156, Beverly 
Hills CA 902 1 1 , (800) 824-7888; 
in Alaska and Hawaii, (800) 
824-7919; in California, (800) 
852-7777. Ask for operator 83 1 . 

Circle 505 on inquiry card. 



Solutions 
from Serendipity 

Serendipity Software Solu- 
tions features commercial-appli- 
cation software packages de- 
signed for Z80 and 
8080/8085-based microcom- 
puters operating under CP/M. 
Among the products featured in 
the catalog 3re general-ledger ac- 
counting, commercial accounts 
receivable and payable, payroll, 
inventory control for retailers and 
manufacturers, and professional 
client billing. There is a S I han- 
dling charge for the catalog. Con- 
tact Serendipity Systems Inc, 225 
Elmira Rd, Ithaca NY 
14850, (607) 277-4889. 

Circle 506 on inquiry card. 



Supercap 
Series Catalog 

NEC Electron's Supercap cata- 
log includes specifications, dimen- 
sions, applications, discharge 
characteristics, and lists of fea- 
tures for high-capacitance Super- 
cap memory-backup devices. The 
Supercaps supply capacitances of 
up to I F [yes, one farad. ..RSS], 



They feature a slow rate of dis- 
charge and can provide very low 
currents for approximately one 
week. The catalog is free from the 
Product Marketing Manager for 
Capacitors, NEC Electron Inc, 
252 Humboldt Ct, Sunnyvale CA 
94086, (408) 745-6520. 

Circle 507 on inquiry card. 



Optoelectronics and 
Fiber-Optics Manual 










A 286-page optoelectronics 
and fiber-optics data manual has 
been published by Motorola Semi- 
conductor Products Inc. The 
manual provides device data 
sheets, selector guides, cross-ref- 
erences, and applications infor- 
mation. The manual includes gal- 
lium-arsenide Infr^redi emitters, sil- 
icon detectors, opto-coupler/isola- 
tors, the family of opto-triac driv- 
ers, and Motorola's SCR (silicon- 
controlled rectifier) couplers. 

The manual's fiber-optic sec- 
tion is intended principally to 
address fiber-optic communica- 
tions systems in the computer, in- 
dustrial controls, medical elec- 
tronics, consumer, and automo- 
tive applications. 

The data book, Mototola Op- 
toelectronics Device Data, costs 
$3.25. It is available from 
Motorola Semiconductor Prod- 
ucts Inc, POB 209 1 2, Phoenix AZ 
85036, (602) 244-4306. 



Circle 508 on inquiry card. 
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SOFTWARE 



Two New Products 
from Commodore 

Ozz — The Information Wizard 
lets users design data-manage- 
ment and retrieval systems. Ozz 
was created for the Commodore 
CBM 8032 microcomputer. The 
program allows users to set up 
formats, store information, per- 
form calculations and global 
searches, design forms and docu- 
ments, analyze information, and 
access files. 

Wordcraft 80 is a word-pro- 
cessing program designed for the 
8032 system. Wordcraft 80 offers 
variable page layouts of up to 
1 1 7 characters by 98 lines; screen 
display of finished-format docu- 
ments; tabs, indentations, deci- 
mal tabs, columns; automatic 
centering and right-margin justifi- 
cation; automatic pagination, 
headers, and trailers; deletion and 
insertion of text; transfer of text 
from one page to another; merg- 
ing of form letters with name/- 
address files; handling of single 
sheets or continuous-form paper; 
sub- and superscripts; and auto- 
matic underlining and embolden- 
ing of text. 

For more information on both 
products, contact Commodore 
Business Machines Inc, 950 
Rittenhouse Rd, Norristown PA 
19403, (215) 666-7950. 

Circle 509 on inquiry card. 



Atari Graphic Editor 

Plot & Draw is a cassette-based 
graphics-generation and editing 
package that creates graphics in 
three colors plus a background. 
Video drawings can be created 
and saved on cassette. It requires 
an Atari computer with 8 K bytes 
of programmble memory and a 
Joystick. The price is $18 from 
Mosaic Electronics, POB 748, 
Oregon City OR 97045. 

Circle 510 on inquiry card. 



The Voice 

The Voice gives the Apple W or 
the Apple W Plus the power of 
speech. The Voice's built-in voca- 
bulary allows expression of many 
combinations of phrases, or the 
user can enter his own vocabu- 
lary and make the 48 K-byte 
Apple say anything. Floppy disks 
store up to 80 words or phrases 
that can later be sorted for quick 
reference. The Voice allows any 
BASIC program to speak by using 
PRINT statements. The price is 
$39.95, from Muse Software, 330 
N Charles St, Baltimore MD 
21201, (301) 659-7212. 

Circle 511 on inquiry card. 



FORTH-79 for the Apple 

MicroMotion's FORTH-79 con- 
forms to the International 
FORTH-79 standard. It is suited 
for data acquisition, process con- 
trol, animation, and video games. 

FORTH-79 comes with a 
screen editor and macroassem- 
bler, and vocabularies for strings, 
double-precision integers, low- 
resolution graphics, and modem 
communications. The operating 
system allows for multiple disk 
drives and is 1 3- or 1 6-sector disk 
compatible. It runs on a 48 K-byte 
Apple W or Apple W Plus. 
FORTH-79 can be obtained for 
$89.95 from MicroMotion 12077 
U/ilshire Blvd, Suite 506, Los 
Angeles CA 90025, (213) 
821-4340. 

Circle 512 on inquiry card. 



A Stellar Trek 

This high-resolution color ver- 
sion of the Star Trek game runs on 
the Apple U. Three different 
Klingon opponents and the 
Romulan Star Empire 3re pitted 
against the user. Users have 
many command prerogatives, in- 
cluding movement throughout 
the galaxy, use of starship wea- 
ponry, maintenance of energy 
reserves, repair of damage, and 
more. A Stellar Trek requires 48 K 
bytes of memory and Applesoft 
BASIC in ROM (read-only mem- 
ory). The price is $24.95 on flop- 
py disk. Contact Rainbow Com- 
puting, 9719 Reseda Blvd, North- 
ridge CA 9 1 324, (2 1 3) 349-5560. 

Circle 513 on inquiry card. 



Combine Hard Disks 
and the TRS-80 

HDOS-2 is a hard-disk opera- 
ting system designed to be used 
with TRSDOS 1 .2 on the TRS-80 
Model W. The advantage of this 
software is that it allows a Corvus 
hard-disk drive to be interfaced 
with existing software with only 
minor changes to the programs. 
HDOS-2 requires 1 K bytes of 
memory and allows use of multi- 
ple drives. The system costs $ 1 25. 
Contact Computer Program As- 
sociates, 1 5076 Beltway Dr, 
Dallas TX 75234, (2 1 4) 233-2039. 

Circle 514 on inquiry card. 



TFORTH 

TFORTH is a fig- (FORTH 
Interest Group) standard version 
of FORTH, extended for the 
TRS-80. It contains an operating 
system, assembler, text editor, 
floating-point mathematics 
package, I/O (input/output) 
package, graphics links into 



TRS-80 BASIC, and a phoneme 
assembler to support voice syn- 
thesizers. TFORTH is supplied on 
5-inch floppy disks for S 1 30. Con- 
tact Advanced Technology Cor- 
poration, 1617 Euclid Ave, Knox- 
ville TN 37921, (615) 525-1632. 

Circle 515 on inquiry card. 
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Qantex eooo 



PRINTERS 

150 cps bidirectional-9x9 dot matrix, quietized 
case, 136 col, vertical form control and many 

other functions S119^ 

We feel this printer offers «Pi I3u 
the best price/performance ratio available. 
RS-232 serial to 19,200 baud 

supporting X-ON,X-OFForCurrent Loop — add $40 ^ 

^ TJ ^ Teletype 40, 300 LPM-typewriter quality, RS- from $2495 
232 interlace. This quality printer is available in many 
configurations including forms access, quietized case, etc. 

Teletype 43 from $995 
NEC Spinwriter-55 cps, bidirectional, letter quality 

R.O./tractors $2540 KSR/tractors $2795 

DIABLO 630-40 cps, bidirectional, daisy wheel, plot/graph $2270 

C. ITOH Starwriter, 25 cps, daisy wheel $1575 

C. ITOH Starwriter, 45 cps, daisy wheel $1849 

EPSON MX-80, 80 cps, 9x9 dot matrix $545 

ANAOEX 9500/9501 , up to 200 cps, high resolution dot $1 349 

OKIDATA Microline 80, 80 cps, 9x7 dot matrix $525 

Microline 82, bidirectional, friction/pin feed $625 

Microline 83, bidirectional, 120 cps, uses 15" paper $995 

TI-810, 150 cps, Basic $1695 

Package-Compressed print, vertical form control $1830 

CENTRONICS 704-9,1 80 cps, 9x9 dot matrix, 1 32 col, RS-232 $1595 

704-1 1 ,1 80 cps, 9x9 dot matrix, 1 32 col, parallel $1695 

730,100 cps, 7x7 dot matrix, same as R.S. LRU $660 

737,80 cps, nx9 dot matrix, same as R.S. LPIV $849 

proportional spacing 

OEC LA-34 $1085 

S-1 00 SPECIALTIES 



2200 
2065C 
2810A 
2422A 



S^i^ 



9^ California These high quality, reliable products have made CCS 
|ijj" Computer defacto industry standard for S-1 00 products 
^ Systems Assembled and tested: list only 

H.D. Mainframe, 20 a. P.S., 12 slot MB $434 $399 

64K dynamic RAM/Bank Select $720 $580 

Z-80 CPU, serial port, ROM monitor $310 $259 

Floppy Cont, CP/M 2.2, ROM monitor $425 $345 

CB2 Z-80 CPU $344 $295 

2P -H 2S I/O interface $290 $249 

We can supply the full S-1 00 and Apple lines of CCS, SSM, NNC, MORROW 
DELTA, NORTHSTAR and GODBOUT at similar savings. 

TERMINALS 

TELEVIDE0 912C 

920 C 

950 
SOROCIQ120 
10140 
INTERTUBE III or EMULATOR (multi-terminal) 
DECVT-100 
Similar savings for our HAZELTINE and LEAR SIEGLER lines 



$950 


$725 


$1030 


$789 




$call 


$995 


$729 


$1395 


$1149 




$call 


$2050 


$1575 



5V4" DISK DRIVE SALE 

MPI B-51 40 track, 102K Byte drives. These drives come 
enclosure and power supply. They can be mixed with 
Radio Shack® drives on the same cable. 90 day warranty. 

8" DISK DRIVE SALE 

8"SHUGARTSA801R 

Premium double sided drives: 8" SHUGAflT SA851 R 

QUME DATATRACK 8 



complete with 
each other and 

ONLY $31 4 



$425 
$625 

2 for $1190 
$650 

2 for $1250 
$299 
$415 
$135 
$963 
$1259 



Enclosure, power supply for 2 8" drives (horizontal) A&T 
NNC industrial grade enclosure for 2 drives with PS. 
POWER 1, power supply for 2 8" drives 
MORROW Discus 2D -h CP/M® 
Discus 2 + 2-1^ CP/M® 

HARD DISK SPECIALS List only 

CORVUS 10MB and controller $5350 $call 

20MB and controller $call 

Constellation Network Multiplexer $750 $call 

Mirror Video Tape Disk Backup $790 $call 

MORROW 29MB-hcontroller-h CP/M 2.2® $4995 $3995 

CAMEO cartridge drive controller $1500 $1275 

controller, CDC Hawk Drive (5 fix, 5 rem) $6995 $5995 

controller. Western Dynex (5 fix, 5 rem) $5995 $5099 

We carry the full line of KONAN disk and tape controllers and subsystems. 

FULLY CONFIGURED BUSINESS SYSTEMS 

The following are some examples of the fully assembled and tested business 

and scientific computer systems which we offer. All include CP/M 2.2, 

64K bytes dynamic RAM, Z-80A 4mh CPU. We offer a full line of quality, 

tested software. 

CCS 2210A w/floppy controller, 1 serial port $1849 

CCS 300-1A w/1 .2MB floppy drives, 2 serial, 2 parallel ports $4849 

CCS 400-1A w/1 0MB hard disc, 2 serial, 2 parallel ports $6999 

Optional CP/M for CCS 300. 400 (OASIS available) $150 

NNC 80 w/1 MB floppy drives, 2 serial, 3 parallel ports $3799 

NNC 80W W/.5MB floppy, 8.4MB hard disc, (OASIS optional) $6693 

ALTOS single and multi-user systems $call 

MORROW Decision 1 , MICROSOFT basic, UNIX $ca|l 

PERSONAL COMPUTERS 

APR Imagination Machine, basic, color, sound, tape, etc. $399 

ATARI 400 $512 

800with16K.RAM $895 

LOOK HERE! 

NNC 2 board set Z-80A CPU, CP/M 2.2, floppy disc controller 

2 serial, 3 parallel ports, PROM, I/O cable $765 

SUPERBRAIN $ea»l 
OSBORNE book-keeping programs (unaltered, require C-BASIC 2) 
includes comprehensive documentation 

General Ledger, Payroll, Account Rec. /Payable each $99 

all three $258 

TCS business software G/L, Payroll. A/R, A/P each $158 

all four $S00 



ALL OF OUR PERIPHERALS CAN BE CONFIGURED FOR RADIO SHACK® MODEL II 



DEALER and INTERNATIONAL INQUIRIES WELCOME 



WASHINGTON COMPUTER SERVICES 

anaffiliateof (// WflSH(NGTON\\\ est.1912 

INCORPORATED 

CUSTOM COMPUTER ROOM WIRING SINCE 1 960 

97 Spring Street 

New York, N.Y. 10012 

Hours: 8AM-5:30PM (EST)Mon.-Fri. 



TO ORDER: CALL OPERATOR FOR OUR 
NEW TOLL-FREE NUMBER. In N.Y. State and 
fortectinical information call1-(212) 226-2121 

For fast delivery, send certified checks, money order or 
call to arrange direct bank wire transfers. Personal or 
company checks require two to three weeks to clear. All 
prices are mail order only. Prices subject to change 
without notice; call for latest prices. Prices include 2% 
cash discount. N.Y. residents add sales tax. 



Radio Shack® is a trademark of the Tandy Corp. 
CP/M® is a trademark of Digital Research 
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««^ What's New7 



SOFTWARE 



Link the TRS-80 
with Other Systems 

The Super-Hostprogram allows 
any type of system to communi- 
cate with the TRS-80 Model I 
microcomputer. The program will 
configure itself to run under 
TRSDOS, NEU/DOS 2.1, or 
NE\A/DOS-80. It keeps track of 
the date and time, even after re- 
boot or system resets. One func- 
tion of the program protects the 
user's own and any foreign sys- 
tem from unwanted control 
codes. Another feature allows 
users to customize transmissions 
to conform to other systems' 
standards and block out char- 
acters that might affect those 
systems. 

Super-Host is a menu-driven 
program, so users can set up all 
system parameters. Other fea- 
tures are its lowercase driver, up- 
percase lock for incoming data, 
and independent uppercase lock 
on outgoing data. It has user-pro- 
grammable nulls and line feed. 
TRS-80 computers with a printer 
can be programmed to maintain 
a printed record of callers who 
have accessed the system. 

Super-Host is available for 
$29.95 from Programs Unlimited, 
POB 265, Jericho NY 1 1 753, 
(516)997-8668. 

Circle 516 on inquiry card. 



FORTH for Atari 

This FORTH system for the 
Atari 400 and 800 computers re- 
quires a minimum of 1 6 K bytes of 
programmable memory. The disk- 
based system has a screen editor 
and the capability to review and 
modify disk contents. Included 
with the program package is dic- 
tionary documentation and a cus- 
tomization guide. The system 
costs $50. For further informa- 
tion, contact Pink Noise Studios, 
1411 Center St, Oakland CA 
94607, (415) 465-1212. 

Circle 517 on inquiry card. 



Softstuff 
Software from Heath 




Heath's utility and applications 
programs in the Softstuff line in- 
clude the General Ledger W on a 
floppy disk for use with the HDOS 
operating system or Heath's ver- 
sion of the CP/M operating sys- 
tem. The price for the program is 
$124.95. The Small Business In- 



ventory program for HDOS sys- 
tems is $69.95. The CBASIC lan- 
guage, a disk-based, noninterac- 
tive language with pseudocode 
compiler and run-time interpreter 
for CP/M systems is priced at 
$110. The BDS C compiler in- 
cludes a linking loader, a library 
containing file I/O (input/output) 
and floating-point functions, and 
a library manager. The C compiler 
runs on CP/M systems and is 
priced at $1 19.95. 

The Softstuff product line also 
offers the Microsoft MACRO-80 
package, a full-screen editor, a 
sort program, and a network sys- 
tem. For more information on 
Softstuff programs, contact Heath 
Company, Department 350-670, 
Benton Harbor Ml 49022, (616) 
982-3210. 



Circle 518 on inquiry card. 



Software 
for Law Offices 

Law-l is a time-management 
and billing system for the legal 
professional. It features system 
and program security, client/mat- 
ter and attorney reporting, ac- 
counts-receivable ledgers, ageing 
analysis, pre-billing worksheets, 
invoicing, and automatic file 
backup, and it performs other- 
than-standard inquiries. 

Law-] is written in CBASIC for 
CP/M-based systems. It comprises 
38 applications packages. The 
system is parameter driven and 
can support floppy- and hard-disk 
configurations. Different ter- 
minals are supported. A demon- 
stration package is available for 
$75, and the single-user package 
price is $800. For further informa- 
tion, contact Microcon Inc, POB 
805, Amherst NH 03031, (603) 
673-0230. 

Circle 519 on inquiry card. 



Learn Trigonometry 
on the Compucolor II 

Using a circular functions ap- 
proach to trigonometry, these 
teaching programs provide ex- 
periences with radian measure, 
sine function development, 
graphing the sums of functions, 
drill with identities, and polar 
graphs. All programs encourage 
the user to explore functions 
under computer guidance, to re- 
cognize identities, and to notice 
patterns. Program listings are in- 
cluded, so users can create addi- 
tional variations and drills. This 
disk for the Compucolor or Inte- 
color computers requires a 64- by 
32-character screen with 127 by 
127 color blocks in low- and 
high-resolution graphics. It is 
available for $29.95 from Metra 
Instruments Inc, 2056 Bering Dr, 
San Jose CA 95131, (408) 
297-8530. 

Circle 520 on inquiry card. 
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COMPUTERSTOP 



2545 W. 237 St. Torrance, CA. 90505 



ORDER BY PHONE 

MON.— SAT. 

10-6 

(213) 539-7670 PST 
TELEX: 678401 TAB IRIN 



LOWEST PRICES JN THE WEST,NORTH. SOUTH & EAST 
^ttlapplG computer ^K 

^^^B^ Sales and Service ^^^m 

APPLE ///OPTION A: 3850 ^^gH^^^ ^^^^^^^ 



APPLE ///96K 

Information Analyst Package 

12" B/W Monitor 
APPLE ///OPTION B: 4350 

SAME AS OPTION A PLUS: 

DISK II for APPLE /// 
APPLE /// OPTION C: 4800 

SAME AS OPTION A PLUS: 

DISK II FOR APPLE /// 

SILENTYPE Thermal Printer 



APPLE HARDWARE 

Parallel Printer InterfaceCard 160 

Communications Card 195 

High Speed Serial Interface 175 

Pascal Language System 425 

Centronics Printer Interface 185 

Applesoft Firmware Card 160 

Integer Firmware Card 160 

Disk ][ with Controller DOS 3.3 529 

Disk][only 475 

Graphics Tablet 625 

OTHER HARDWARE 

Alf Music Synthesizer (3 Voice) 245 

9 voice 1 75 

ABT Numeric Keypad 119 

Micromodem ][ 295 

Apple Clock 245 

Rom Plus with Keyboard Filter 175 

lntrol/X-10 System 250 

Romwriter 150 

DoubleVislon 80 x 24 Video Interface 295 

CCS Arithmetic Processor 399 

CCS Parallel Interface 119 

16K Ram Card 195 

Microworks DS-65 Digisector 339 

SVA 8 inch Disk Controller : 335 

Sup-R-Mod 30 

CCS Synchronous Serial Interface 159 

CCS Asynchronous Serial Interface 159 

Corvus 10 Meg. Hard Disk 4395 

Corvus Constellation 595 

MISCELLANEOUS/SUPPLIES 

16K RAM (200-250 NS) 49 

Verbatium Datalife Diskette (Box of 10) 30 

Dysan Diskettes (Box of 5) 22 

Apple Diskettes (Box of 10) 45 

Verbatim Diskette Boxes (Holds 50 Disks) 18 

SilentypePaper(Boxof lOrolls) 40 



APPLE ][ Plus 

16K $1075 

48K $1193 

Disk][Drive . . $529 

with Controller & Dos. 3.3 

PASCAL SYSTEM 

$425 

Z-80 Softcard 

$299 



MONITORS/DISPLAYS 

Leedex Video 100 12" 140 

Sanyo 9" Monitor 195 

KG-12C Green Phos. Monitor 275 

Sanyo 12" Green Phosphor. Monitor 275 

NEC 12" Green Phosphor. Monitor 275 

Sanyo 12" B/W Monitor 250 

PRINTERS 

Apple Silentype with interface 525 

IDS 445 (Paper Tiger) with Graphics 795 

IDS 460 with Graphics 1 199 

IDS 560 with Graphics 10) 1695 

Centronics 737 895 

NEC Spinwriter (RO, Serial) 2650 

SOFTWARE 

The Controller 525 

Apple Post (Mailing List Program) 40 

Easywriter Professional System 195 

Apple Pie 2.0 95 

DB Master Data Management 150 

TheCashier 210 

AppleWriter 65 

Visicalc 125 

CCA Data Management System 90 

Full Screen Mapping for CCA DMS 59 

Pascal Interactive Terminal Software (PITS) 29 

Basic Interactive Terminal Software (BITS) 29 

Data Capture 29 

Data Factory DMS "... 95 

Apple Plot 55 

Apple Pilot 120 

Magic Wand Word Processor (Needs Z-80 Softcard) 345 

Dow Jones Portfolio Evaluator 45 

Fortran 1 40 



I 



ORDERING INFORMATION: Phone orders invited using VISA, MASTERCARD or bank wire transfers. VISA & MC credit card service charge of 2%. AE credit card service charge of 
5%. Mail order may send charge card number (include expiration date), cashier's check, money orderor personal check (allow 10 business days to clear.) Please include a telephone 
number with all orders. Foreign orders (excluding Military PO's) add 10% for shipping. All funds must be in U.S. dollars (letters of credit permitted). Shipping, Handling and in- 
surance in U.S. add 3% (minimum $4.00). California residents add 6% sales tax. Our low margins prohibit us to send COD or on purchase orders or open account (please send for 
written quotation). All equipment is subject to price change and availability. Equipment is new and complete with the manufacturer warranty. We do not guarantee merchantibitity 
of products sold. All returned equipment is subject to a 15% restocking fee. We ship most orders within 2 days. 

WEAREA MEMBER OFTHE CHAMBER OF COMMERCE. RETAIL STORE PRICES MAY DIFFER FROM MAILORDER PRICES. 

PLEASE SEND ORDERS TO: 

COMPUTER STOP, 2545 W. 237 St., TORRANCE, CA 90505 



Circle 89 on inquiry card. 
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What's New? 



SYSTEMS 




MT500 System 

The MT500 microcomputer 
provides data- and word-pro- 
cessing capabilities for business 
and scientific applications. The 
MT500 features a video display, a 
Z80A microprocessor, the CP/M 
operating system, 64 K bytes of 
programmable memory, two 
500 K-byte 5-inch floppy-disk 
drives, and a keyboard. Printers 
and modems can be attached. 
The MT500 has a suggested price 
of less than $6000. For details, 
contact Maatra Corporation, 
1 835 W Shryer Ave, Roseville MN 
551 13, (612) 631-3555. 

Circle 521 on inquiry card. 



Memory-Mapped 
S-1 00 Video Board 

The \/B3 \s a memory-mapped 
board v\/ith a video-display sys- 
tem for S-IOO computers. The dis- 
play can be programmed for up 
to forty-eight 80-character lines 
featuring upper- and lov\/ercase 
letters with true descenders. The 
\/B3 features user-programmable 
fonts, low intensity, res/erse and 
inverted video, and added print 
functions such as underscore, 
strike-through, thin line, or dot 
graphics. While the \/B3 \s mem- 
ory mapped, it occupies memory- 
address space only when ac- 
tivated. 

Software for the \/B3 includes a 
CP/M-compatible driver routine 
and a terminal-simulator routine. 
Software controller timing, top 
and bottom margins, horizontal 
position, one level of gray, blink- 
ing and blank-out character and 
cursor features are offered. The 
\/B3 video board costs S654. 

For further information, con- 
tact SSM Microcomputer Products 
Inc, 2190 Paragon Dr, San Jose 
CA 95131, (408) 946-7400. 

Circle 522 on inquiry card. 



HP-83 from 
Hewlett-Packard 

The HP-83 microcomputer Is 
designed for business and tech- 
nical professionals. The HP-83 \s 
identical to Hev\/lett-Packard's 
HP-85 except that it does not 
have a built-in tape-cartridge 
drive and thermal printer. The 
HP-83 has a high-resolution video 
display, keyboard, enhanced 
BASIC, and graphics capabilities. 
Floppy-disk drives and printers 
can be interfaced to the unit. A 
data-base system, graphics soft- 
ware, a communications pro- 
gram, and a graphics digitizing 
tablet are some of the software 
and peripheral packages devel- 




oped for the machine. The HP-83 
has a list price of S 2250. For more 
information, contact Inquiries 
Manager, Hev\/lett-Packard Com- 
pany, 1507 Page Mill Rd, Palo 
AltoCA 94304, (415) 857-1501. 

Circle 523 on inquiry card. 



Where Do New Products* Items Come From? 

The information printed in the new products pages of BYTE is obtained from 
"new product" or "press release" copy sent by the promoters of new products. If 
in our Judgment the information might be of interes^to the personal computing ex- 
perimenters and homebrewers who read BYTE, we print it in some form. We 
openly solicit releases and photos from manufacturers and suppliers to this 
marketplace. The information is printed more or less as a first-in first-out queue, 
subject to occasional priority modifications. While we would not knowingly print 
untrue or inaccurate data, or data from unreliable companies, our capacity to 
evaluate the products and companies appearing in the "What's New?" feature is 
necessarily limited. We therefore cannot be responsible for product quality or 
company performance. 
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WE WILL NOT BE UNDERSOLD 



DISK DRIVES 



FOR TRS-80* Model I 

CCI-100TEAC 5V4", 40 Track (102K) $314 

CCI-100MPI 574", 40 Track (102K) $319 

CCI-280 5V4". 80 Track (204K) $429 



ADD-ON DRIVES FOR ZENITH Z-89 
CCI-189 5V4". 40 Track (102K) $394 

CCI-289 5V4". 80 Track (204K) $499 

Z-87 Dual 5V4" system $995 

External card edge and power supply included. 90 day warranty/one 

year on power supply. 



I 



RAW DRIVES 8" SHUGART 801R 
5V4"MPI.TEACorTANDOM $CALL 



POWER SUPPLIES 



$425 
$CALL 



MORROW DESIGNS/THINKER TOYS^M 

DISCUS 2D 1 DRIVE $ 938 2 DRIVE $1635 

DISCUS 2 + 2 1 DRIVE $1259 2 DRIVE $2245 

DISCUS Hard Disk M26 $3990 M10 $2999 

DEI CARTRIDGE TAPE BACK-UP 

For your hard disk. With either S-100 control card 

or piggy back board for single board Z-80 computers. $2995 

DISKETTES — Box of 10 with plastic library case 
574" Scotch $35 Maxell $40 BASF/Verbatim $27.95 

8" Scotch $50 Maxell $55 BASF/Verbatim $36.00 

PLASTIC CASE-Holds 50 5 V4 " diskettes $19.00 

SCOTCH HEAD CLEANING DISKETTE $25.00 

FLOPPY SAVER $11.95 RINGS $6.95 



COMPLETE SYSTEMS 



ARCHIVES 


64K,2-Drives, 77 Track 


ALTOS 


ACS8000 Series 


TRS-80* 


II-64K $3499 


TRS-80* 


Expansion Interface 


ZENITH 


48K, all-in-one computer 


ZENITH 


Z-19 


TELEVIDEO 


9200 $ 748 


IBM 


3101 Display Terminal 


ATARI 


400 $ 479 


MATTEL 


INTELLIVISION 


APPLE PERIPHERALS 


MONITORS 


APF 


9"B&WTVM-10 


BELL& 




HOWELL 


9"B&WBHD911 


LEEDEX 


12"B&W $129 


SANYO 


9"B&WVM4509 


SANYO 


12" B&W DM5012 


SANYO 


12" Green Screen DM5112 


SANYO 


13"ColorDMC6013 


ZENITH 


13" Color 



II-16K 



950 



800 



$5495 
$CALL 
$ 899 
$ 299 
$2200 
$ 735 
$1049 
$1189 
$ 795 
$ 229 
$CALL 



TELECOMMUNICATIONS 

LIVERMORE STAR MODEM 2-year guarantee 
UNIVERSAL DATA SYSTEMS UDS-103 
D-CAT HARD WIRED DIRECT MODEM 

AUTO-CAT Auto Answer, Direct Connect Modem 
D.C. HAYES MICRO-MODEM 



$120 

$220 
13" Color $369 
$155 
$226 
$238 
$416 
$349 



$125 
$179 
$189 
$229 
$329 



PRINTERS 




NEC Spinwriier 

Letter Quality High Speed Printer 

R.O. 

R.O. with tractor feed 

KSR with tractor feed 



C.ITOH Starwriter $1695 

EPSON MX-80 $479 

PAPER TIGER 

IDS 445 Graphics & 2K buffer 

Graphics & 2k buffer 
Graphics 
DP-8000 $849 



Starwriter 1 1 
MX-70 



IDS 460 

IDS 560 

ANADEX DP-8000 $849 DP-9500/01 

OKIDATA 

Microline 80 

Microline 80 

Microline 82 

Microline 83 

CENTRONICS 730 $ 595 737 $ 749 779 

TI-810 

TRS-80* software, compressed print & vert, form control 



$2395 
$2595 
$2895 

$1895 
$ 399 

$ 699 
$1050 
$1450 
$1345 



Friction & pin feed 

Friction, and pin & tractor feed 

Friction & pin feed feed 

120 cps, uses up to 15" paper 

$ 595 737 $ 749 



420 
520 
620 
849 
969 



$1865 



16K RAM KITS 2 for $56 $30 

200 ns for TRS-80*, Apple II, (specify): Jumpers $2.50 

S-100 CALIFORNIA COMPUTER SYSTEMS 




MAINFRAME Model 2200A 

Z80CPU Model 2810 

MOTHER BOARD Model 2501 

16K STATIC RAM, 200ns Model 2116C 

32K STATIC RAM, 200ns Model 2032C 

64K DYNAMIC RAM Model 2065C 
FLOPPY DISC CONTROLLER Model 2422A 

EXTENDER BOARD Model 2520K 

2P + 2SI/0 Model 2718A 



$349 
$269 
$106 
$309 
$619 
$599 
$359 
$ 52 
$309 



APPLE ACCESSORIES AND SOFTWARE 



VISICALC 
DB MASTER 
Z-80SOFTCARD 
VIDEX BOARD 
16KCARD 
APPLE JOYSTICK 
SUPERMOD 
CCS CARDS 

GALAXIAN 
SPACE ALBUM 
ASTEROIDS 
FLIGHT SIMULATOR 
WIZARD & PRINCESS 
SARGON 2 
HI-RES FOOTBALL 
MYSTERY HOUSE 




$120.00 
$159.00 
$269.00 
$259.00 
$169.00 
$ 49.00 
$ 29.00 
$CALL 



22.95 
35.00 
17.95 
29.00 
28.00 
29.00 
35.00 
21.00 



For fast delivery, send certified checks, money orders or call to arrange direct bank wire transfers. Personal or company checks require two 
to three weeks to clear. All prices are mail order only and are subject to change without notice. Call for shipping charges. 



DEALER (NATIONAL/INTERNATIONAL) INQUIRIES INVITED Send for FREE Catalogue 



The CPU SHOP 



TO ORDER CALL TOLL FREE 1-800343.6522 

TWX: 710-348-1796 Massachusetts Residents call 617/242-3361 



5 Dexter Row, Dept. B05M 
Charlestown, Massachusetts 02129 
Hours 10AM-6PM (EST) Mon.-Fri. (Sat. till 
Circle 104 on inquiry card. 



5) 



Technical Information call 617/242-3361 
Massachusetts Residents add 5% Sales Tax 
Tandy Corporation Trademark/® Digital Research 



master charge 



VISA' 



LOWEST PRICES 

ON THE 



m 



ft^ III ^3 1 I ^7 ^1 II For Business, Learning and Entertainment 

Electronics "^ 



INCORPORATED 



Radio /haek 

AUTHORIZED SALES CENTER 





For More Information Call 

TOLL FREE ORDER NUMBER 

800-531-7466 

Texas & Principal NUMBER 

512-581-2765 

Telex Number 767339 

Dept. B, 1117 Conway 

Mission, Texas 78572 



>i 



CALIFORNIA COMPUTER SYSTEMS 



32K RAM BOARD A&T. 

450 MSEC $579.95, 200 MSEC $629.95 

16K RAM A&T. 

450 MSEC $255.95, 200 MSEC $285.95 

64K DYNAMIC A&T. 

200 MSEC $548.95 

ZBO PROCESSOR A&T $259.00 

DISC CONTROLLER $339.95 

APPLE IEEE INSTRUMENTATION INTERFACE 
KIT 7490. A & T $275.00 

ARITHMETIC PROCESSOR FOR APPLE 7811A. 
A & T $342.80 

APPLE ASYNCHRONOUS SERIAL INTERFACE 
7710A. A & T $137.10 

APPLE SYNCHRONOUS SERIAL INTERFACE 

7712A. A & T $153.95 

ALL OTHER CCS PRODUCTS AVAILABLE 



^^/^ 



PB-1 2708 & 2716 Programming Board with pro- 
visions for 4K or 8K EPROM. No external supplies 
required. Textool sockets. Kit $143.00 

CB-1A 8080 Processor Board. 2K of PROM 256 
BYTE RAM power on/rest Vector Jump Parallel 
port with status. Kit ....$146.00 PCBD $31.95 

VB-3 80x24 VIDEO BOARD. Graphics included. 
4MHZ. Kit $379.95 

10-4 Two serial I/O ports with full handshaking 
20/60 ma current loop: Two parallel I/O ports. 
Kit $168.00 PCBD $31.95 

VB'IC 64 X 16 video board, upper lower case Greek 
composite and parallel video with software, S-100. 
Kit $143.00 

CB-2 Z80 CPU BOARD. Kit $199.95 

AlO APPLE SERIAL/PARALLEL Kit $144.95 

ALL OTHER SSM PRODUCTS AVAILABLE 



W777C 



inc. WAMECO INC. 



MEM-3 32K STATIC RAM 2114 24 bit 

addressing $36.95 

FDC-1 FLOPPY CONTROLLER BOARD will drive 
shugart, pertek, remic 5" & 8" drives up to 8 drives, 
on board PROM with power boot up, will operate 

with CPM^" (not included). PCBD $43.95 

FPB-1 Front Panel. IMSAI size, hex displays. Byte, 

or instruction single step. PCBD $48.50 

QM-12 MOTHER BOARD, 13 slot, terminated, S-100 

board only $39.95 

CPU-1 8080A Processor board S-100 with 8 level 

vector Interrupt. PCBD $28.95 

RTC-1 Realtime clock board. Two independent in- 
terrupts. Software programmable. PCBD $25.95 

EPM-2 2708/2716 16K/32K EPROM CARD. 

PCBD $28.95 

QM-9 MOTHER BOARD. Short Version of QM-12. 

9 Slots. PCBD $33.95 

MEM-1 8Kx8 RAM 2102. 

Buffered PCBD $31 .95 

PTB-1 POWER SUPPLY AND TERMINATOR BOARD. 

PCBD $28.95 

IOB-1 SERIAL AND PARALLEL INTERFACE. 
2 parallel, one serial and cassette. 

PCBD $28.95 

2708 $7.50 2114L 450 NSEC $4.99 

2716 $25.95 2114L 200 NSEC $5.99 



mwm 




(415) 728-9121 
P. 0. Box 955 • El Granada, CA 94018 

Please send for IC, Xistor and Computer parts list 



MAY SPECIAL SALE 
ON PREPAID ORDERS 

(Charge cards notincluded on this offer) 

WAMECO CPU-2. PCBD $29.95 

Z80 PROCESSOR WITH MIKOS 

PARTS $119.95 

WAMECO PCBD 

IOB-1, CPU-1 $24.95 EA. 

PTB-1 , RTC-1 $22.95 EA. 

MIKOS PARTS ASSORTMENT 
WITH WAMECO AND CYBERCOM PCBDS 

MEM-3 less RAM $ 95.95 

With 2114L-4 $350.00 

With 2114 L-2 $390.00 

CPU-1 with MIKOS *2 8080A CPU $99.95 

QM.12 with MIKOS *4 13 slot mother 

board $1 1 0.95 

RTC-1 with MIKOS *5 real time clock $65.95 

EPM-2 with MIKOS «11 16-32K EPROMS 

less EPROMS $65.95 

QM-9 with MIKOS *12 9 slot mother 

board $99.95 

FPB-1 with MIKOS *14 all parts 

for front panel $144.95 

MIKOS PARTS ASSORTMENTS ARE ALL FACTORY MARKED 
PARTS. KITS INCLUDE ALL PARTS LISTED AS REQUIRED 
FOR THE COMPLETE KIT LESS PARTS LISTED. ALL SOCK- 
ETS INCLUDED. 

LARGE SELECTION OF LS TTL AVAILABLE 

PURCHASE $50.00 WORTH OF LS TTL AND GET 
10%CREDITTOWARD ADDITIONAL PURCHASES. 
PREPAID ORDERS ONLY 

VISA or MASTERCHARGE. Send account number, interbank num- 
ber, expiration date and sign your order. Approx. postage will 
be added. Check or money order will be sent post paid in U.S. 
If you are not a regular customer, please use charge, cashier's 
check or postal money order. Otherwise there will be a two- 
week delay for checks to clear. Calif, residents add 6% tax. 
M.oney back 30-day guarantee. We cannot accept returned IC's 
that have been soldered to. Prices subject to change without 
notice. $10 minimum order. $1.50 service charge on orders 
less than $10.00. 



Circle 265 on inquiry card. 




THE STAR MODEM 

From Livermore Data Systems 



RS232 MODEM 
IEEE 488 MODEM 
RS232 CCITT 
IEEE 488 CCITT 



SALE $135 

SALE $245 

$170 

$280 



STAR Modem is the price perlormance leader with a full 
2 YEAR FACTORY WARRANTY. 



WE CARRY THE BLACK APPLE 




EBS Business System for PET/CBM 

Extremely comprehensive package for small business. 
Fully integrated inventory and accounts receivable system 
including invoices, packing slips, mail labels, statements, 
bank deposit slips, and 17 reports. 

Paper-Mate Word Processor $29.95 

PET/CBM full featured 60 command system by Michael 
Riley. Uses either tape or disk and any printer. Includes 
in-text commands, floating cursor, scrolling, etc. 

FLEX-FiLE Data Base for CBM/PET $60 

Random file handling system with Report Writer and 
Mail Label Handler. By Michael Riley 



MIPLOT Intelligent Plotter 
by Watanabe instruments (Digiplot) 

SPECIAL 
$1145 




Has all intelligent functions fof producing graphs and 
drawings including 8 vector and 4 character commands 
Solid and broken lines can be specified. Character gen- 
erator for alpha, numeric, and symbols Characters can be 
rotated in 4 orientations, and can be 1 6 sizes. Coordinate 
axes drawn by specifying graduation interval and number 
of repetitions. Parallel ASCII interlace. 11 x 17 paper. 



SPECIALS 



KMMM Pascal for PET $75 

Subset of standard Pascal with true machine language 
translator for faster execution. 16K with tape or disk. 

EARL for PET (disk file based) $65 

Editor, Assembler, Relocater, Linker to generate relocat- 
able object code. 

fullFORfH-f for PEt7cB^^ $'65 

A full-featured FORTH with extensions conforming to Forth 
Interest Group standards. Includes assembler, string process- 
ing capabilities, disk virtual memory multiple dimensioned 
arrays, floating point and integer processing. 



EPSON MX-80 Prfitir 


cm 


EPSON MX-70 Priitir 


cm 


STARWRITER Daisy Wheel Printer 


$1500 


Centronics 737 Printer 


790 


NEC Spinwriter 


2500 


XYMEC Hl-Q 1000 Intelligent Daisy Wheel 


2150 


Leedex Video 100 12" Monitor 


129 


ZENITH OATA SYSTEMS 




Z19 Video Terminal (factory assem.) 


735 


Z89 with 48K (factory assem.) 


2150 


SYM-1 


209 


SYM BAS-1 BASIC or RAE-1/2 Assembler 


85 


KTM-2/80 Synertek Video Board 


349 


Seawell Motherboard - 4K RAM 


195 


Seawell 16 K Static RAM - KIM. SYM. AIM 


320 



6502 
6502A 
6520 PIA 
6522 VIA 
6532 



7.45 
8.40 
5.15 
6.45 
7.90 



2114-L200nsRAM 
2716 EPROM (5 volt) 
TMS 2532 EPROM 
4116-200 IS RAM 
S-100 Wire Wrap 



10/6.95 50/6.55 100/6.15 

10/7.95 50/7.35 100/6.90 

10/4.90 50/4.45 100/4.15 

10/6.10 50/5.75 100/5.45 

10/7.40 50/7.00 100/6.60 

3.75 20/3.50 100/3.25 

9.90 5/9.45 10/8.90 

23.50 

8 fir 29.00 

2.65 



^m^ 



commodore 



CBM-PET SPECIALS 
Ai^ Up to $235 FREE 




merchindlse with purchise of 
one of following CBNI-PET Itemsl 



CASSEHES - AGFA PE-61 1 PREMIUM 

High output, low noise. 5 screw housing, labels. 
C-10 10/5.65 50/25.00 100/48,00 

C-30 10/7.30 50/34.00 100/66.00 

All other lengths available. Write for price list. 




FREE 
$1795 235 
1795 235 
795 75 
995 150 
1295 205 
1295 205 
795 100 
95 12 
395 50 
CALL 



4 PART HARMONY MUSIC SYSTEM for PET 

Allows you to easily enter, display, edit, and play 4 part 
harmony music. Includes whole rxjtes thru 64ths (with 
dotted and triplets), tempo change, key signature, 
transpose, etc. The KL-4 M unit includes toA converter 
and amplifier (add your own speaker). 
KL-4M Mutlc Beird with VMM Prsgrim ^9.90 



8032 32K- 80 column CRT 

8050 Dual Disk Drive - 1 megabyte 

8N Full size graphics keyboard 

16K Business or Graphic Keyboard 

32K Business or Graphic Keyboard 

2040/4040 Dual Disk Drive - 340K 

2022 Tractor Feed Printer 

C2N External Cassette Deck 

CBM Voice Synthesizer 

Used CBM/PET Computers 

W?JTE.Fpj__SYSJEJ_iRlCJES 

***EDUCATIONAL DISCOUNTS*** 

BNy 2 PET/CBM CinpHtift. rKiivi 1 FREE 

WordPro 3-1- 32K, disk, printer 250 

WordPro 4-1- 8032. disk, printer 385 

OZZ Data Base System for CBM 8032 335 

VISICALC for PET, ATARI 170 

BPI General Ledger, A/P. A/R for PET/CBM 270 

EPROM PriinaiMr fir PET 72.00 

Programmers Toolkit - PET ROM Utilities 34.90 

2 Meter IEEE to IEEE Cable 43.00 

PET Spacemaker Switch 24.90 

Dust Cover for PET 6.90 

IEEE-Parallel Printer Interface for PET 1 1 0.00 

IEEE-RS232 Printer Interface for PET 120.00 

The PET Revealed 17.00 

Library of PET Subroutines 17.00 

Source Hoolnip over 1000 programs/services 88 



DISK 
SPECIALS 

SCOTCH (3M) 5Va" 10/2 

SCOTCH (3M)8" 10/2, 

Verbatim 574" 10/2. 
(add 1.00 for 51/4" Verbatim 

Verbatim 8" Obi. Dens. 10/3, 

BASF 574" soft 10/2. 

BASF 8" soft 10/2 

Maxell Disks In stock - 

Diskette Storage Pages 
Disk Library Cases 8' 




.90 50/2.80 100/2.70 

,95 50/2.85 100/2.75 

:.45 50/2.40 100/2.35 
plastic storage box) 

45 50/3.35 100/3.25 

1.60 20/2.50 100/2.40 

.65 20/2.55 100/2.45 

write for prices 

10 for 3.95 
-2.85 5" -2.15 



A 



ATARI 800 $777 

All Atari Modules 20% OFF 




ATARI EDUCATIONAL PLAN Writi fgr mtiiu. 



A P Products 15% OFF 
APHobby-Blox 15% OFF 



ALL BOOK ind SOFTWARE PRICES DISCOUNTED 

The 8086 Book (Osborne) 14.00 

Z8000 Assembly Language Programming 16.90 

PET Personal Computer Guide (Osborne) 1 2.75 

PET and the IEEE-488 Bus (Osborne) 13.60 

6502 Assembly Language (Osborne) 14.45 

Programming the 6502 (Zaks) 10.45 

6502 Applications Book (Zaks) 1 0.45 

6502 Software Cookbook (Sceibi) 9.45 

CP/M Handbook (w/ MP/M) Zaks 11.85 

Practical BASIC Programs (Osborne) 13.60 

Some Common BASIC Programs (Osborne) 12.75 



Montgomeryville. PA 18936 215-699-5826 A D UOIIipUlBrS 



Circle 1 on inquiry card. 



WRITE FOR CATALOG. 

Add S 1 25 per order for shipping We pay balance of UPS surfacecharges 
on all prepaid orders. Pnces listed are on cash discount basis Regular 
prices slightly higher 
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oi 



01 II) 

3 m 
c 







Yes! We supply IMSAI compatible products... 

NOTE: "Original" IMSAI parts were purchased at the closing business sale of IMSAI Manufacturing Corp. 
WW Components also distributes S-100 buss IMSAI compatible parts and boards. As supplies of "original" 
parts are exhausted, WW reserves the right to supply equivalent compatible parts not made by IMSAI. All 
Items listed as "Assembled & Tested" have been assembled by WW Components and carry a 1 year warranty. 

1-8080 S-100 THE ORIGINAL IMSAI: Mainframe vyith blue cover, cardguides and hardware 

ENCLOSURE spaced for PS-28D Power Supply, up to 22 slot motherboard. 

Sheet Metal Kit Kit of all metal parts and hardware w/docs $1 1 5.00 

Thinker Toys WunderBuss20 for abo\/e w/o conn. $79.00 

Complete 8085 based CPU including: serial RS-232 port, parallel l/G port 
3 MHz operation, 256 bytes memory, RDM monitor, 3 timers, and more. 

Assembled & Tested $250.00 

Mounts in the 1-8080 enclosure, supplies +8V @ 28A, +/- 1 6V @ 3A, kit includes 
board, transformer, documentation, and all components. 

KIT $95.50 

The complete 8085 system, includes MPU-B, RAM III, 10 slot terminated mother- 
board, PS-28D, and jump start front panel. A complete 64K system! 

Assembled & Tested $1250.00 

NOW AVAILABLE -CP/Mforthe IMSAI floppy disk system. Version 2.2 is 
available for the D I G-C 8" controller. Others on request. Docs. incl. 

8" Diskette & Manuals $1 75.00 

Ask about documentation, repair service, firmware and software for your. system. 



MPU-B SBC 
8085 CPU 

PS-28D 
Power Supply 
Parts Kit: 

1-8015 Complete 
System w/MPU-B 



CP/M ® 2.2 
for IMSAI 



TERMS: (1) PREPAID Send check or M.O. for merchandise amount only - we pay the shipping in USA only. 
(2) UPS COD or bankcard orders by phone or mail - shipping charges added. 
California Residents add 6.5% Sales Tax. 



HICKOK DIGITAL MULTIIVIETERS 




DMM 
+Varl-Pitch so-iA 
+LQgi-Trax ^210, 

MX-333 



VI I Z Tech DMM aVz- 
Digit LCD Readout 

Model WD 747 $"7095 



Model 
MnH»i ^ LX304 

$6950 

cm 




Beckman DIGITAL MULTIMETERS 

r^% „_ $• 

$14000 




Model TECH 300 109 
Model TECH 310 



Model TECH 330 



f 19995 



tmt>ion DIGITAL MULTIMETERS 

Model 462 Model 463 

n 99^5 $1 6995 Tia -" 
fiuuju^ 260 Meter ^ ^^ 

Model 260-7 

$QC Complete with nickel- 
^^* cadmium batteries, AC 
charger/adapter, test 
leads 




(HE) 

Magnifier 
Lamp ^ 




Precision ground and poltstied ' 
magnification lens 

»65. 



Model LFM-1A ' 



Casio Calculator 
Calendar Watch 

Model C-80 

$4250 





BuSBB ISMHzMiniscope 

■ Rise time 11.7 nS or 
less ■ Built-in signal IjJ © 
delay line ■ Flat I j^ 

response |J[ O 

.^, Dual Trace ftlllSI^"^'"^ 

•^ 5 "30 MHz ^^^ 

^Triggered ^ 
Scope 

Model 1479A 

Digital 

Pulsar Probe Model dmoo 

50 MHz 

Pulsar Probe Model DP-50 






3y2-Digit 0.1% Digital 
Capacitance Meter 

Model 3001 ^233^^ 



Function Generator 

Model 2001 $-| 5795 

Proto boards Logic Monitor 



Moden 
PB-104 ' 

Fully assembled 

*5995 



» Automatically 
displays static and 
dynamic logic • 
yyorkswith OIL, Model LM-1 
HTL.HL, and », 
CMOS *' 



^59^5 



^li^ Touch/Test 20 Multimeter 

^^^^A^M||HHaBM^A portable/ 
■^^^^^^^^H bench-type 
Model ■^B^^^^^^^B meter 

nzo ■SRVMIHl 



15 MHz Dual 
Trace Triggered 
Miniscope 

Model MS-215 



30 MHz Dual Trace Triggered 
Miniscope Model ms-23o 




Remote Control for , 
Lights & Appliances I 




YDUNAMEIT....WEGimT. 



ViTiTIiMi 



PK400 ^^-^ ^^' ------ '— $«7ii99 

4 Pc Standard Starter Kit • One ( 1) Standard Command f *T 
Console t T'.vo (2) limp Modules • One (1) Appliance Module 

PK500 5 Pc Ultrasonic Starter Kit -One (1) Deluxe cni^Cli; 

Ultrasonic Command Console ■ One ( 1 1 Hand Held Remole *H M^** 
Unit ■ Two (2) Lamp Modules ■ One (1) Appliance Unit **«* 

LM501 Lamp Module S13.95 

AM601 Appliance Module S13.95 
WS701 Wall Switch Module S13.95 
WS711 wall Swiicn Module 

With independent On-Off 

power buttons S15.95 



The Time r $5995 




SEND FOR FREE 180 PAGE CATALOG. 



Miniature 
High Fidelity 
3-Way Stereo 
Speakers 
$5995 



FIOEUTY 



Sensory Chess 
Chess C hallenger 7 Challenger^HO. 
f7Q95 rJErfpfmi Voice Sensory 
&S¥;*M Challenger 

-fiAf^-»-c^ra\ $24995 



WAHU 

Cordless 
Soldering 
Iron 
$2995 



Th&nmcd-Sf2jat 

Circuit Tester 

Finds faulty components 'j 
quickly and easily 

'' Model ^29 Model ] 
7800 5800 



MURAPHQNE 
Cordless 
Telephone 
System 

Mode)$1<lA 
300 I ■ U- 




Welter 

WTCPN Controlled 
Output Soldering 
Station 

Model WTCPN 

Service 
Master 
Tool Kit 

49 Model 99-SM 




Soldering 
Station 

Model 
EC 2000 

$109501 



— Model 

70260 





24995 



In-Dash Car Stereos 

8-Track AM/FIVI $S250 . 

Model JCS 420 ***" \ 

Cassette AM/FM $5750^ 
Model JCS 505 *" 

Digital Cassette AM/FM $89 95 

with Clock Model JCS 607 

Graphic Equalizer 1^ 

Model GE 5000 $QQ95 

6x9 3-Way $1295 ea. 

Speakers ■ 20 oz. magnet' 
Model BP2000-69 TRD 





855 Conklin St. Farmingdale, N.Y. 11735 

■ Master Charge 

■ BankAmerlcard 
- VISA • COD 

■ Money Order 

■ Check 



ADD FOR SHIPPING AKD INSUHAHCE 

IDS 250.00 i 3.50 

SZSI.OQIO 500.00 5.00 

5P1.00IO 750.00 7.50 

751 .00 to IMIO.OO " "' 



N.Y. Slate residents add I tnerlOOO.QO 12-50 

appropriate s^es lax 



COD'iBitra 



^8e'K800)645-9518 

in N.Y. State call (516) 752-0050 ^^^^ 
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m 


CRO 


PROCESSOi 


n 


UFPORT iC'S 


1 


WE GUARANTEE FACTORY PRIME PARTS | 


We are going to become 


the largest supplier of prime 


NEC 16Kx1 DYNAMIC RAM 200 N.S. 




microprocessor support I.C. 


'S. We guarantee that our I.C.'S 


These 


are prime 4116's from one of the 


best 


are purchased from manufacturer authorized distributors. 


MOS RAM manufacturers in the world. 




This is the only 


way to deliver prime parts at the lowest 




4116 200ns 




possible prices. Our committment is to offer the best price 






and the fastest 


delivery tc 


our customer. We give many 




8 for $25.00 32 for 96.00 




thanks to our val 


ued customers who have helped us grow. 




Only prepaid orders on this special. 




8080A CPU 


4.95 


2708 EPROM 1Kx8 4.95 




NEC 1Kx4 STATIC RAM 250 N.S. 




8085A CPU 


8.95 


2716 EPROM 2Kx8 8.95 


These 


are prime low power static ram's 


NEC 


8086 CPU 


99.95 


2732 EPROM 4Kx8 21.00 


for the finest in MOS MEMORY. 




8088 CPU 


44.95 


4118 STATIC 1Kx8 15.00 




2114L 250ns 




Z-80 CPU 


10.50 


4164 200ns 64Kx1 Call 




8 for $25.00 32 for $96.00 




Z-80A CPU 


12.95 


Z80B CPU 21.00 




Only prepaid orders on this special. 




Z80-P10 7.75 


8289 


49.95 


4050 .69 


4531 


.99 


74C925 6.95 


74LS107 .45 


74LS244 


1.95 


Z80A-P10 9.75 ' 


4000 


.35 


4051 1.10 


4532 


1.25 


74LS00 .35 


74LS109 .45 


74LS245 


4.95 


Z80-CTC 7.75 


4001 


.35 


4052 1.10 


4539 


.99 


74LS01 .28 


74LS112 .49 


74LS247 


1.10 


Z80ACTC 9.75 


4002 


.35 


4053 1.10 


4543 


1.99 


74LS02 .28 


74LS122 .55 


74LS248 


1.10 


Z80-DMA 22.25 


4006 


1.39 


4055 3.95 


4553 


3.50 


74LS03 .28 


74 LSI 23 1.19 


74LS249 


1.69 


Z80A-DMA 27.75 


4007 


.29 


4056 2.95 


4555 


.75 


74LS04 .39 


74LS125 1.35 


74LS251 


1.79 


Z80-S10/0 24.95 


4008 


1.39 


4059 9.95 


4556 


.75 


74LS05 .28 


74LS126 .89 


74LS253 


.98 


Z80A-S10/029.95 


4009 


.49 ' 


4060 1.39 


4581 


1.99 


74LS08 .39 


74LS132 .79 


74LS257 


.98 


Z80-S10/1 24.95 


4010 


.49 


4066 .75 


4582 


1.01 


74LS09 .39 


74LS136 .59 


74LS258 


.98 


Z80A-S10/1 29.95 


4011 


.35 


4068 .35 


4584 


.55 


74LS10 .28 


74LS138 .89 


74LS259 


2.95 


Z80-S10/2 24.95 


4012 


.29 


4069 .35 


4585 


.99 


74LS11 .39 


74LS139 .89 


74LS260 


.69 


Z80A-S10/229.95 


4013 


.49 


4070 .49 


4702 


9.95 


74LS12 .39 


74LS145 1.25 


74LS261 


2.49 


3205 3.45 


4014 


1.39 


4071 .35 


74C00 


.39 


74LS13 .47 


74LS148 1.49 


74LS266 


.59 


3242 10.00 


4015 


1.15 


4072 .35 


74C02 


.39 


74LS14 1.25 


74LS151 .79 


74LS273 


1.75 


8155 11.25 


4016 


.59 


4073 .35 


74C04 


.39 


74LS15 .39 


74LS153 .79 


74LS275 


4.40 


8185 29.95 


4017 


1.19 


4075 .35 


74C08 


.49 


74LS20 .26 


74LS155 1.19 


74LS279 


.59 


8185-2 39.95 


4018 


.99 


4076 1.29 


74C10 


.49 


74LS21 .38 


74LS156 .99 


74LS283 


1.10 


8202 45.00 


4019 


.49 


4078 .35 


74C14 


1.65 


74LS22 .38 


74LS157 .99 


74LS290 


1.29 


8205 3.45 


4020 


1.19 


4081 .35 


74C20 


.39 


74LS26 .39 


74LS158 .75 


74LS293 


1.95 


8212 2.00 


4021 


1.19 


4082 .35 


74C30 


.39 


74LS27 .39 


74LS160 .98 


74LS295 


1.10 


8214 3.95 


4022 


1.15 


4085 1.95 


74C32 


.99 


74LS28 .39 


74LS161 1.15 


74LS298 


1.29 


8216 1.85 


4023 


.38 


4086 .79 


74C42 


1.85 


74LS30 .26 


74LS162 .98 


74LS324 


1.75 


8224 2.65 


4024 


.79 


4093 .99 


74C48 


2.39 


74LS32 .39 


74 LSI 63 .98 


74LS347 


1.95 


8226 1.85 


4025 


.38 


4099 2.25 


74C73 


.85 


74LS37 .79 


74 LSI 64 1.19 


74LS348 


1.95 


8228 5.00 


4026 


2.50 


4104 1.99 


74C74 


.85 


74LS38 .39 


74LS165 .89 


74LS352 


1.65 


8238 5.45 


4027 


.65 


4501 .39 


74C85 


2.49 


74LS42 .79 


74LS166 2.49 


74LS353 


1.65 


8243 4.65 


4028 


.85 


4502 1.65 


74C89 


4.95 


74LS47 .79 


74 LSI 70 1.99 


74LS363 


1.49 


8251A 5.55 


4029 


1.29 


4503 .69 


74C90 


1.85 


74LS48 .79 


74LS173 .89 


74LS365 


.99 


8253 9.85 


4030 


.45 


4505 8.95 


74C93 


1.85 


74LS51 .26 


74LS174 .99 


74LS366 


.99 


8255A 5.40 


4031 


3.25 


4506 .75 


74C95 


1.85 


74LS54 .35 


74LS175 .99 


74LS367 


.73 


8255A-5 5.40 


4032 


2.15 


4507 .95 


74C107 


1.19 


74LS55 .35 


74LS181 2.20 


74LS368 


.73 


8257 9.25 


4033 


2.15 


4508 3.95 


74C151 


2.49 


74LS73 .45 


74LS190 1.15 


74LS373 


2.75 


8257-5 9.25 


4034 


3.25 


4510 1.39 


74C154 


3.50 


74LS74 .59 


74LS191 1.15 


74LS374 


2.75 


8259A 7.30 


4035 


.95 


4511 1.39 


74C157 


2.10 


74LS75 .68 


74 LSI 92 .98 


74LS375 


.69 


8271 60.00 


4037 


1.95 


4512 1.39 


74C160 


2.39 


74LS76 .45 


74LS193 .98 


74LS377 


1.95 


8275 32.95 


4040 


1.29 


4514 3.95 


74C161 


2.30 


74LS78 .65 


1 74LS194 1.15 


74LS385 


1.95 


8279 10.80 


4041 


1.25 


4515 3.95 


74163 


2.39 


74LS83 .99 


74LS195 .95 


74LS386 


.65 


8279-5 10.80 


4042 


.95 


4516 1.69 


74164 


2.39 


74LS85 1.19 


74LS196 .89 


74LS390 


1.95 


8282 6.70 


4043 


.85 


4519 .99 


74173 


2.59 


74LS86 .45 


74LS197 .89 


74LS393 


1.95 


8283 6.70 


4044 


.85 


4520 1.39 


74174 


2.75 


74LS90 .75 


74LS221 1.49 


74LS395 


1.70 


8284 5.85 


4046 


1.75 


4522 .99 


74C175 


2.75 


74LS92 .75 


74LS240 1.95 


74LS399 


2.95 


8286 6.70 


4047 


1.25 


4526 1.15 


74C192 


2.39 


74LS93 .75 


74LS241 1.90 


74LS424 


2.95 


8287 6.70 


4048 


.99 


4527 1.75 


74C193 


2.39 


74LS95 ,88 


74LS242 1.95 


74LS668 


1.75 


8288 25.40 


4049 


.69 


4528 .99 


74C195 


2.39 


74LS96 .98 


74LS243 1.95 


74LS670 


2.29 


MAIL 


ORDERS 


SHOULD BE SENT TO: 




HANUY ENGmtUNG 1 


P.O. Be 


)x 21432 


Seattle, Washington 98111 




RETAIL STORE 


I 


Telephc 


)ne Orden 


5& Inquiries (206) 453-0792 




1644 116th NORTHEAST 


1 


Minimu 


m Order 


$10.00 Add $3.00 Shipping 




BELLEVUE,WASHIIMGTOIM 98005 ■ 


FORT 


HE Fl 


NEST IN MICROI 


PRO( 


:essor support \,c: 


lJ 



Circle 174 on inquiry card. 
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1 MicroCompEquip | 


DISCOUNTS & DEALER OVERSTOCKS 


ALL ITEMS BELOW SOLD AS IS 


- NO RETURNS / NO REPAIRS 






CALL FOR AVAIIABILITY: LIMITED QUANTITIES 






NEW EQUIPMENT 




Sell For 


List Price 


Polymorphic Systems 








A.I. CyberneticB Speechboard 


260.00 


380.00 


8K Assembled 
8K Memory Board 


289.00 
225.00 


385.00 
300.00 


CALL FOR 


Anadez 40 Column Printer 


641.00 


855.00 


Poly KBD 


169.00 


225.00 


OUR LOW PRICES 


Base 2 SK Memory Board Aissembled 


211.00 


282.00 


8813 


2880.00 


3250.00 




Commodore 2001-8 8K PET 


550.00 


795.00 


System 


378.00 


525.00 


FOR THE FOLLOWING 


Craig M-lOO Translater 


122.00 


199.95 


88-SyBtem 2 


529.00 


735.00 




Dajen CaBsette Interface 


88.00 


120.00 


System 12 Kit 


646.00 


1128.00 


MANUFACTURERS: 


Dynabyte Naked Terminal 


245.00 


350.00 


System 6 


1134.00 


1575.00 




Digital Systems Dual 8" Single Density 


2293.00 


2732.00 


Video Card 


210.00 


280.00 




Dutronics Poly Z-80 Upgrade Kit 


123.00 


169.95 


Processor Tech 






APPLE 


Dutronica Imsai Z-80 Upgrade Kit 


116.00 


159.95 


Cuts BD Assembled 


139.00 


199.00 


Eclectic Corp. Superchip for Apple II 


75.00 


95.00 


8K Dynamic Ram 


175.00 


250.00 


ATARI 


Fidelity Electronics Ltd. 






16K Dynamic Ram 


300.00 


429.00 


Level 1 Chesa Challenger 


120.00 


75.00 


64K Dynamic Ram 


878.00 


1350.00 


CROMEMCO 


Level 4 Checker Challenger 


100.00 


115.00 


Extended Basic Cassette 


21.00 


45.00 


Level 2 Checker Challenger 
George Risk Inc. Pet Keyboard 


40.00 
176.00 


40.00 
250.00 


SOL 20 W/O Memory 
System II Kit 


1270.00 
1262.00 


1895.00 
1905.00 


VECTOR GRAPHIC 


Imsai CPU Board 


125.00 


175.00 


Panasonic Monitor 


143.00 


210.00 




Icom Micro Peripherals 5" Disk Drive 


821.00 


1095.00 


SD Sales 32K Dynamic Ram Board Kit 


332.00 


475.00 




Intertec Data Intertube Terminal 
Kent Moore 8K RAM 450NS 


595.00 
148.00 


874.00 
197.50 


Solid State Music 16K Static Ram Board Kit 
Southwest Technical (SWTPC) 


300.00 


325.00 




Kent Moore Alpha Display Module 
Mountain Hardware 


80.25 


107.00 


MF-68 Dual 5" Floppy 
Graphics Terminal 


796.00 
79.00 


995.00 
98.50 


MicroCompEquip 


AC Control Apple 


132.00 


189.00 


Technical Design Labs (TDL-Xitan) 






PO BOX 195 


AC Remote 


95.00 


149.00 


I/O board - SMB-II 


257.00 


395.00 


S-IOO AC Control Kit 


104.00 


149.00 


32L Series K Memory Board 


559.00 


799.00 


CROWNSVILLE, MD 21032 


AC Remote Kit 


67.00 


99.00 


Fortran IV Ser.37 


279.00 


349.00 




AC Control- Apple Kit 
Micromation Dual Memoiez 8" disk drive 


104.00 
1467.00 


145.00 
1990.00 


Fortran IV Ser.41 
Xitan Alpha 1.5 


279.00 
823.00 


349.00 
1138.00 






Micromation Dual Density disk controller Card 
MS Corp. Apple PR-40 Interface 


310.00 
87.00 


500.00 
87.00 


Xitan Alpha 1 
Xitan Alpha 3 


576.00 
854.00 


769.00 
1181.00 


VISA / MC / CHECK 


National Multiplex Digital Cassette Recorder 


150.00 


200.00 


Xitan Alpha 1.5 


571.00 


868.00 




Novation 1200 Baud Modem (4202T) 
Radio Shack TRS-80 Disk Drive 


274.00 
399.00 


375.00 
499.00 


Video Board 
Technico Super Starter Assembled 


277.00 
293.00 


369.00 
300.00 


PHONE ORDERS: 


TRS-80 I6K Computer 
TRS-80 Expansion Interface 


479.00 
239.00 


599.00 
299.00 


Technico Super Starter Kit 

Trace Elec. 32K RAM Board Assem 


199.00 
599.00 


299.00 
999.00 


(301) 261-1859 






64K BYTE EXPANDABLE RAM 

DYNAMIC RAM WITH ON BOARDTRANSPARENT 
REFRESH GUARANTEED TO OPERATE IN 
NORTHSTAR. CROMEMCO. VECTOR GRAPHICS. 
SOL, AND OTHER 8080 OR Z-80 BASED SIOO 
SYSTEMS *4MHZ Z-BOWITHNOWAITSTATES. 

* SELECTABLE AND DESELECTABLE IN 4K 
INCREMENTS ON 4K ADDRESS BOUNDARIES. 

* L0WP0WER-8WATTSMAXIMUM. 

* 200NSEC4116RAMS. 

* FULL DOCUMENTATION. 

* ASSEMBLED AND TESTED BOARDS ARE 
GUARANTEED FOR ONE YEAR AND 
PURCHASE PRICE IS FULLY REFUNDABLE IF 
BOARD IS RETURNED UNDAMAGED WITHIN 
14 DAYS. 

ASSEMBLED/ 
TESTED 

64KRAM $595.00 

48KRAM $529.00 

32KRAM $459.00 

16KRAM $369.00 



SIOO MAINFRAME 
ANOCAROCAGE_ Q 

• W/ SOLID FRONT PANEL . . S239.0o"* 

• W/ CUTOUTS FOR 2 MINI-FLOPPIES . . . $239.00 

• 30 AMP POWER SUPPLY S119.00 

• 8 SLOT MOTHERBOARD SI 49.00 

• 19 SLOT MOTHERBOARD $199.00 



16K MEMORY EXPANSION KIT 

ONLY $58 
FOR APPLE, TRS-80 KEYBOARD, EXIDY, 
AND ALL OTHER 16K DYNAMIC SYS- 
TEMS USING MK4116-3 OR EQUIVALENT 
DEVICES. 

• 200 MSEC ACCESS, 375 NSEC CYCLE 

• BURNED-IN AND FULLY TESTED 

• 1 YR. PARTS REPLACEMENT 
GUARANTEE 

• QTY. DISCOUNTS AVAILABLE 



VISTA V-200 MINIFLOPPY SYSTEM 

S100 DOUBLE DENSITY CONTROLLER 
204 KBYTE CAPACITY FLOPPY DISK 
DRIVE WITH CASE & POWER SUPPLY 
MODIFIED CPM OPERATING SYSTEM 
WITH EXTENDED BASIC 
$695.00 



I230 UJ.COUmS flV€. 

ORf^^nCE. Cfl 92666 

(7l4)633-7280 



Calif, residents please 
& Visa accepted. Piei 
clear bank. Pfione or* 
rni be added to all s^ 



sales tax. Mastercharge 
I 14 days tor checks to 
:otne. Shipping charg 



3ZK BYTE MEMORY 

RELIABLE/COST EFFECTIVE EXPANDABLE RAM FOR 

6502 AND 6B00 SYSTEM-AIM 65-*KIM*SYM'PET*S44BUS 

* PLUG COMPATIBLE WITH THE AIM-65/SYM EXPANSION 
CONNECTOR BY USING A RIGHT ANGLE CONNECTOR 
(SUPPLIED) MOUNTED ON THE BACK OF THE MEMORY 
BOARD. 

* MEMORY BOARD EDGE CONNECTOR PLUGS INTO THE 
6800 S 44 BUS. 

* CONNECTS TO PET OR KIM USING AN ADAPTOR CABLE. 

* RELIABLE-DYNAMIC RAM WITH ON BOARD INVISIBLE 
REFRESH-LOOKS LIKE STATIC MEMORY BUT AT 
LOWER COST AND A FRACTION OF THE POWER 
REQUIRED FOR STATIC BOARDS. 

* USES +5V ONLY, SUPPLIED FROM HOST COMPUTER. 

* FULL DOCUMENTATION. ASSEMBLED AND TESTED 
BOARDS ARE GUARANTEED FOR ONE YEAR AND 
PURCHASE PRICE IS FULLY REFUNDABLE IF BOARD IS 
RETURNED UNDAMAGED WITHIN 14 DAYS. 

ASSEMBLED WITH 32K RAM $395.00 

& WITH 16K RAM . $339.00 

TESTED WITHOUT RAM CHIPS $279.00 

HARD TO GET PARTS (NO RAM CHIPS) 

WITH BOARD AND MANUAL $109.00 

BARE BOARD & MANUAL $49.00 



f 



%im. 



'I'm*- 



U.S. PRICES ONLY 



476 BYTE May 1981 



DIGITAL RESEARCH COMPUTERS 

(214)271-3538 



32K S-100 EPROM CARD 
NEW! 





USES 2716's 
Blank PC Board - $34 

ASSEMBLED & TESTED 
ADD $30 

SPECIAL: 2716 EPROM's (450 NS) Are $11.95 EA. With Above Kit. 



KIT FEATURES: 
1 Uses +5V only 2716 (2Kx8) EPROM's. 

2. Allows up to 32K of software on line! 

3. IEEE S-100 Compatible. 

4. Addressable as two independent 16K 
blocks. 

5. Cromemco extended or Northstarbank 
select. 

6. On board wait state circuitry if needed. 



7. Any or all EPROM locations can be 
disabled. 

8. Double sided PC board, solder-masked, 
silk-screened. 

9. Gold plated contact fingers. 

10. Unselected EPROM's automatically 
powered down for low power. 

11. Fully buffered and bypassed. 

12. Easy and quick to assemble. 



32K SS-50 RAM 



*379 



00 



KIT 



For2MHZ 
Add $10 



Blank PC Board 
$50 




For SWTPC 
6800 - 6809 Buss 



Support IC*s 

and Caps 

$19-95 

Complete Socket Set 

$21.00 



Fully Assembled, 

Tested, Burned In 

Add $30 



At Last! An affordable 32K Static RAM with full 
6809 Capability. 

FEATURES: 

1. Uses proven low power 2114 Static RAMS. 

2. Supports SS50C - EXTENDED ADDRESSING. 

3. All parts and sockets Included. 

4. Dip Switch address select as a 32K block. 

5. Extended addressing can be disabled. 

6. Works with all existing 6800 SS50 systems. 

7. Fully bypassed. PC Board Is double sided, 
plated thru, with silk screen. 



16K STATIC RAM KIT-S 100 BUSS 




16K STATIC RAM SS-50 BUSS 

PRICE CUT! 



liiiiilliliiilill 




If 11 11 111:1111:1111 



FULLY STATIC! 



KIT FEATURES: 

1. Addressable as four separate 4K Blocks, 

2. ON BOARD BANK SELECT circuitry. (Cro- 
memco .Standard'). Allows up to 512K on line! 

3. Uses 2114 (450NS) 4K Static Rams. 

4. ON BOARD SELECTABLE WAIT STATES. 

5. Double sided PC Board, with solder mask and 
silk scresned layout. Gold plated contact fingers 

6. All acdress and data lines fully buffered. ASSEMBLED & TESTED-ADD $35 

7. Kit includes ALL parts and sockets. 
B. PHANTOM is jumpered to PIN 67. 
9. LOW POWER: under 1.5 amps TYPICAL from 
the +8 VDtt Buss 

10. Blank PC Board can be populated as any 
multiple of 4K, 



FOR 2MHZ 
ADD $10 




BLANK PC BOARD W/DATA-$33 

LOW PROFILE SOCKET SET-$12 

SUPPORT IC'S & CAPS-$19.95 



FOR SWTPC 
6800 BUSS! 



OUR #1 SELLING 
RAM BOARD! 



ASSEMBLED AND 
TESTED - $35 



KIT FEATURES: 

V Addressable on 16K Boimdaries 

2 Uses 2114 Static Ram 

3. Fully Bypassed 

4 Double sided PC Board Solder mask 
and silk screened layout 

5 A'l Parts and Sockets included 

6 Low Powet: Under 15 Amps Typical 



BLANK PC BOARD— $35 COMPLETE SOCKET SET— $12 

SUPPORT IC'S AND CAPS— $19.95 



^t>N\ STEREO! %>^, 

S-100 SOUND COMPUTER BOARD 



COMPLETE KIT! 
$3495 

(WITH DATA MANUAL) 



At last, an S-100 Board that unleashes the full power of two 
unbelievable General Instruments A Y3-8910NMOS computer 
sound IC'S, Allows you under total computer control to 
generate an infinite number of special sound effects for 
games or any other program. Sounds can be called in BASIC, 
ASSEME;LY LANGUAGE, etc. 
KIT FEATURES: 

* TWO Gl SOUND COMPUTER IC'S. 

* FOUR PARALLEL I/O PORTS ON BOARD. 

* USES ON BOARD AUDIO AMPS OR YOUR STEREO. 

* ON BOARD PROTO TYPING AREA. 

* ALL SDCKETS. PARTS AND HARDWARE ARE INCLUDED 

* PC BOARD IS SOLDERMASKED, SILK SCREENED, WITH GOLD CONTACTS. 

* EASY. QUICK, AND FUN TO BUILD, WITH FULL INSTRUCTIONS 

* USES PROGRAMMED I/O FOR MAXIMUM SYSTEM FLEXIBILITY. 
Both Basic and Assembly Language Programming examples are included, 

SOFTWARE: 

SCL'" is ncjw available! Our Sound Command Language makes writing Sound Effects programs 
a SNAP! SCL™ also includes routines for Register-Examine-Modify, Memory-Examine-Modify, 
and Play-Memory. SCL'" is available on CP/M* compatible diskette or 2708 or 2716, Diskette - 
$24.95 2708 - $19.95 2716 - $29.95. Diskette includes the source. EPROM'S are ORG at 
EOOOH. 



BLANK PC 

BOARD W/DATA 

$31 



4K DYNAMIC RAM BLOWOUT! 

SAME AS INTEL 2107B! 

4K RAMS AT AN UNBELIEVABLE 50<t EACH!!! 

Prime, new, National Semi., 1979 date coded, full spec, parts. N.S. 
#MM5280-5N. Same as INTEL 2107B-4, T.I. TMS4060, NEC uPD41 1 , etc. 
We bought a HUGE QTY. from a West Coast Distributor at truly 
DISTRESS PRICES! One of the most popular and reliable RAM's ever 
made. These parts have been used by almost all Major Computer Main 
Frame Mfg. the world over! Arranged as 4K x 1, 270 NS Access Time, 22 
Pin Dip. These units DO NOT use multiplexed addressing, thus making 
REFRESH and other timing very simple. See INTEL MEMORY DESIGN 
HANDBOOK for full application notes. 1 he NAT. SEML MEMORY DATA 
BOOK is available at most Radio Shack Stores. Prime units in original 
factory tubes! 



C^^' 



#5280-5N 4096 BITS x 1 270 NS ACCESS 
8 FOR $4.95 32 FOR $16 



FACTORY CASE (450 PCS) — $180 
Sockets Special: 22 Pin Low Profile (With Purchase of 5280's) 8 FOR $1. 



COMPUTER PARTS SPECIALS 

74LS175- .99 8035 Intel Single Chip CPU 6.95 

74LS240 - 1.19 Signetics 2901 4 Bit Slice - 6.95 

74LS241 - 1.19 AMD 2903 4 Bit Super Slice - 12.50 

74LS244 - 1.19 AMD 29705 Dual Port RAM - 8.95 

74LS373 - 1.29 Intel 2716-1 (350 NS) - 12.95 



NEW! G.I. COMPUTER SOUND CHIP 

AY3-8910. As featured in July, 1979 BYTE' A fantastically powerful Sound & Music 
Generator. Perfect for use with any 8 Bit Microprocessor Contains 3 ToneChannels. 
NoiseGenerator, 3 Channels of Amplitude Control 16 bit EnvelopePeriod Control, 2-8 
Bit Parallel I/O, 3 D to A Converters, plus much more' All in one 40 Pin DIP. Supereasy 
interface to the S-100 or other hLiSses $11.95 PRICE CUT! 

SPECIAL OFFER: S1 4 . 9 5 e.ich Add $3 for 60 page Data Manual. 



Digital Research Computers 

^ (OF TEXAS) ■ 

P.O. BOX 401565 • GARLAND, TEXAS 75040 • (214) 271-3538 



TERMS: Add $2.00 postage. We pay balance. Orders under $15 add 75C 
handling. No C.O.D. We accept Visa and MasterCharge. Tex. Res. add 5°/o 
Tax. Foreign orders (except Canada) add 20% P & H. Orders over $50, add 
85C for insurance. 



*TRADEM/5,RK OF DIGITAL RESEARCH. 



WE ARE NOT ASSOCIATED WITH DIGITAL RESEARCH OF CALIFORNIA, THE SUPPLIERS OF CPM SOFTWARE. 
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Circle 151 on Inquiry card. 



CALL TOLL FREE 

1-800-228-4097 




Call Toll Free For 

"Unbelievable" 

Low Low 

Prices On These 

Lines: 

APPLE — ATARI — BASE 2 

CENTRONICS 
COMMODORE — DC HAYES 

HAZELTINE — LEEDEX 
MACROTRONICS — MAXELL 

MOUNTAIN HARDWARE 

NORTH STAR — PANASONIC 

SANYO — SYNCOM 






y©m 

iLiCiri©iii€i ^LAy@i©yii 

1840 "O" street Lincoln, Nebraska 68508 
In Nebraska Call (402) 476-7331 




LOBO Add-On 

Disk Drive 

Subsystems 

For Apple, TRS-80, S-100 
Based Computers 




Expansion and enhanced capabilities are key words in achieving full utilization of your computer system. Our complete line of LOBO disk 
drive subsystems are the ideal, cost-effective way to provide the expansion capabilities you need to meet your system growth requirements. 
All of our subsystems are complete, thoroughly-tested, 1 00% burned-in, and feature a 1 year 1 00% parts/labor warranty. 



APPLE 



'Double Density Controller 

3101 Minifloppy, $399 31011 Minifloppy w/interface card $489 

8101CA One SA800 in cabinet w/power. DOC* Controller, cable and manual $1449 

8202CA Two SA800 in cabinet w/power, DDC* Controller, cable and manual $1889 

5101CA One SA850 in cabinet w/power. DOC* Controller, cable and manual $1759 

5202CA Two SA850 in cabinet w/power. DDC* Controller, cable and manual $2364 

LCA-22 Double Density Controller only $599 



S-100 BASED 
COIVIPUTERS 



MODEL NO. 
4101C 
821 2C 
5212C 



DESCRIPTION 

SA400 in cabinet w/power $369 
Two SA801 in cabinet w/power Si 329 
TwoSA851 in cabinet w/power $1799 



GENERAL 



MODEL NO. 
8212C 

5212C 



DESCRIPTION 

Two SA801 in cabinet 
w/power $1329 
Two SA851 in cabinet 
w/power $1799 



TRS80 

MODEL NO. DESCRIPTION 



4101C SA400 in cabinet w/power $369 

8101C II One SA800 in cabinet w/power for Mod. II $909 

8202C II Two SA800 in cabinet w/power for Mod. li $1349 

LX80 Double density expansion interface $641 

RS232 Dual Serial Port Option $75 




WS4* 



INVENTORY CO., 

P.O. Box 185, Santa Ynez,Ca., 93460 
(805) 688-8781 



478 BYTE May 1981 



Circle 210 on inquiry card. 




liic/t. 



ELECTRONICS 



INTEGRATED CIRCUITS 



P.O. Box 4430X 
Santa Clara, CA 95054 

Will calls: 2322 Walsh Ave. 
(408)988-1640 TWX 910-338-2139 

Same day shipment. First line parts only. Factory tested. 
Guaranteed money bacl<. Quality IC's and other compo- 
nents at factory prices. 



7400TTL 

7400N 

7402N 

7404N 

7409N 

7410N 

7414N 

7420N 

7422N 

7430N 

7442N 

7445N 

7447N 

7448N 

7450N 

7474N 

7475N 

7485N 

74e9N I 

749QN 

7492N 

7493N 

7495N 

74I00N 1 

74107N 

74121N 

74123N 

74125N 

74145N 

74150N 1 

74151N 

74154N 1 

74157N 

74161N 

74162N 

74163N 

74174N 

74175N 

74190N 

74192N 

74193N 

74221N 

74298N 

74365N 

74356N 

74367N 

74LS00 TTL 

74LS00N 

74LS02N 

74LS04N 

74LS05N 

74LS08N 

74LS1W 

74LS13N 

74LS14N 

74LS20N 

74LS22N 

74LS28N 

74(.S30N 

74LS33N 

741.S38N 

74LS74N 

74LS75N 

74LS90N 

74LS93N 

74LS95N 

741.S107N 

74LS112N 

74LS113N 

74LS132N 

74LS136N 

74LS151N 

74LS155N 

74LS157N 

74LS152N 

74LS163N 

74LS174N 1,15 

74LS190N 1.25 

74LS22^N 1 25 

74LS258N 100 

74LS367N .89 

UNUR 

CA3045 90 

CA3046 I 10 

CA3081 180 

CA3082 190 

CA3089 340 
LM301ANMH .35 

LM305H .87 

LM307N .35 

LM308N 100 

LM309K 1,25 

LM311H/N .90 

LM3177 1.65 

LM317K 3 75 

LM31B 1.50 



LM320K-15 

LM320T-5 

LM320T-8 

LM320T12 

LM320T-15 

LM323K.5 

LM324N 

LM339N 

LM340K-5 

LM340K.8 



135 CO4028 

95 CD4029 

95 CO4030 

95 CD4035 

95 CD4040 

595 CO4042 

1,00 CD4043 

too CD4044 

1.35 CD4046 

1,35 CD4049 

LM340K.12 1.35 CD4050 

LM34QK15 135 CO4051 

LM340K-24 1 35 CD4060 

LM340T-S 85 CO4066 



LM340T- 
LM340T.12 
LM340T-1S 
LM340T-18 
IM340T-24 
LM3S0 
LM37? 
LM379 
LM3B0N 
LM381 
LM3a2 
LM709H 
LM723H/N 
LM733N 
LM741CH 
LM741N 
LM747H/N 
LM748N 
LM1303N 
LM1304 
LM1305 
I LM1307 
I LMI310 
' LM1458 
I IM1812 

> LMt8e9 
I (,M?111 
I LM2902 
i LM3900N 
I LM39C5 

LM3909N 
MC1458V 
I NE550N 
I NB55V 
< NE556A 
I NE565A 
I NE566V 
I NES67V 

> NE570B 
) 78L05 
I 78L08 

> 78M05 
i 75108 

> 75491CN 
I 7S492CN 
1 75494CN 



8701CN 

8750CJ 

L0130 

9400CJV/F 

1CL7103 

1CL7107 1 



85 004068 

85 CD4069 

85 CD4070 

85 CD4071 

65 CO4072 

550 CO4073 

295 CO4075 

5.00 CD4076 

1.00 CD4078 

1 60 CD4081 

1 60 CO4082 

59 CD4116 
50 CO4490 
.85 CD4507 
.35 C04508 

38 CD4510 
75 CD45n 
SO CD4515 

175 C04515 

1,10 CD4518 

1.27 CD4520 

2 00 C04527 
1.95 CD4528 

5S C04553 

7 50 CD4566 

3.00 CD4583 

1.75 004585 

2 25 CD40192 

60 74C00 
1,75 74C04 

95 74C10 

55 74C14 

135 74C20 

39 74C30 
85 74C48 

I 00 74C74 

I 50 74C76 
1 00 74C90 
4 75 74C93 

60 74C154 
60 74C160 

85 74C175 
175 74C192 
.50 74C221 
55 74C905 
89 74C906 
74C914 
74C922 
A to D CONVERTER 74C923 
8038B 4 50 74C925 
8700CJ 13.95 74C926 
22 00 74C927 
1395 

995 INTERFACE 

7 40 8095 

9 SO 8096 

i425 8097 

8098 

8T09 

25 8T10 

.35 8T13 

35 BT20 

110 BT23 

.35 8T24 

1.20 8T25 

45 8T26 

45 8T28 

35 8T97 

28 8T98 



2 50 2U4L 450ns 4 00 

66 4116 200ns 4 50 

85 8/4116 200ns26 95 

'•35 MM5262 .40 

45 MM528Q 3 00 

1.00 MM5320 995 

135 MM5330 5 94 

85 P04110-3 4 00 

85 PD4110-4 5 00 

85 P5101L 8 95 

1.67 4200A 995 

-45 82S25 290 

60 91L02A 1.50 

1 13 HD0165-5 6.95 

142 MM57100 4 50 

71 G1AY38500.1 9 95 

.40 MCM66751A 9 95 

.40 9368 350 

50 410D 10 00 

45 416 1600 
45 

*l CLOCKS 

]l MM5311 5 50 

1 j5 MM5312 3 90 
J9 MM5314 3 90 
35 MM5369 2 10 
35 MM5841 14 45 

^ \l MM5865 7 95 

550 CT7010 895 

l^O CT7015 8 95 

2 85 MM5375AA/N 3 90 
MM5375AG/N 4 90 



KEYBOARDS 

56 key ASCII keyboard krt 

Fully assembled 

53 key ASCII keyboard kit 



S67 50 
77 50 
6000 
7000 



252 



7205 

7207 

7208 

7209 

0S0026CN 

OS0056CN 

UM53I04 



2 45 


MICROPROCESSOR 


2 35 


6502 


10,95 


1 10 


6504 


995 


3 00 


6522 


9,95 


15 


6800 


695 


40 


6802 


11 95 


35 


6820 


495 


89 


6850 


5 95 


35 


8080A 


3,95 


35 


8085 


1295 


195 


8086 


75,00 


8S 


280 


9 95 


1 75 


Z80A 


Jl 95 


17S 


8212 


290 


12S 


8214 


395 


ISO 


B216 


2 90 


2 75 


8224 


345 


1 35 


8228 


4 95 


1 65 


B251 


695 


1 cm 


8253 


15 00 


600 


8255 


575 


.75 


8257 


1095 


1.95 


8259 


14,95 



20 29 40 



WIRE WRAP LEVEL 3 



10 MHz 4,25 

18 MHz 3 90 

20 MHz 3 90 

32 MHz 3 90 

32768 Hz 4 00 

18432 MHz 4,50 

3 5795 MH» 1.20 

2.0100 mi 1 95 

2 097152 MH; i 50 
24576MHz 4,50 

3 2768 MHz 4,50 
5 0688 MHz 4 50 

5 185 MHz 4 50 
5.7143 MHz 4.50 

6 5536MHI 4.50 
14 31818 MHz 4 25 
18 432 MHz 4 50 
22 11S4MHr 4 50 

KEYBOARCENCOOERS 



LEGS 

RedTOlB 15 

Green. Yellow T0t8 20 

Jumbo Red 20 

Green. Orange. Yellow Jumbo 25 
Cllpllte LED Mounting Clips 831 25 
(spepfy red. amber, green, yellow, clear) 

CONTINENTAL SPECIALTIES In stock 
Complete lineol breadt)oard test eQuip. 
MAX-IOO 8 digll Freq. CIr. S149.9S 



Complete llneolAP Product! in stock. 

SPECIAL PRODUCTS 

MM5865 Stopwatch Timer 

wilt) 10 pg spec 9 00 

PC board 7 50 

Swllcli«l Mom. Pushbutton .27 

3 pos Slide .25 

Encotfsr HD0165-5 6 95 

Parilronlci 
Model to Trigger 

EnpanderKii S229 00 

Model 150BUS 

Grabber Kit $369 00 

Clock Cal«ndarKit S23.9S 

2.S MHz Frmuency 

CounlerKII 137.50 

30 MHz Frequancy 




AY52376 


S1250 


AY5-3600 


1795 


AY59100 


10.50 


AY5-9200 


16 50 


74C922 


5 50 


74C923 


5.50 


HD0165-5 


6 95 


AY5-9400 


10 50 



3.25 



1295 



D Conneclors RS232 

0B25P : 

OB25S : 

Covei 

0E9S 

DAt5P ; 

DA15S 

CompleteSet 



950 



CMOS 

CD4000 
CD4001 
CO4002 
CO40O6 
CO4007 
CO4008 
CD4009 
CD40tO 
CD4011 
CD4012 
CO4013 
C04014 
004015 
CO4016 
CO4017 
CO4018 
CD40t9 
CO402O 
C04021 
CO4022 
CD4023 
CO4024 
CD402S 



695 CDP1B02CD 28 95 

6 95 CDP1BD2D 35 00 

CDP18r6P 7 95 

65 UART/FIFO 

65 AY5.1013 5 50 

65 AY5-10I4 

65 3341 
1,25 



6 95 



4 50 PROM 
300 1702A 4,35 

5 50 2708 6 10 
3 10 2716T1 IB 00 
3 50 2716 5 Volt 10 50 
3 20 8/2716 5 Volt89 00 
1.69 2732 29.50 
2.75 2758 19 50 
1.69 8741A 5500 
169 8748 5500 

8748-8 5500 

125 B755A 55 00 

t 00 MOS/MEMORY RAMNe2S23 2 95 

55 2101-1 3.85 N82S123 6 50 

1 05 2102-1 95 N82S126 3 75 

94 2102AL-4 145 N82S129 8 50 

.45 2102AN-2L 1 65 N52S131 8 50 

.07 2104A-4 4 95 N82S136 8 75 

-- 3.75 N82S137 8.75 

375 0M8577 2 90 

3.95 8223 2 90 



HIUokSMOIglllEOmul- 

limeter B9.95 

Stopwttch KJI 26.9S 
Auto Clock KM 17.95 
Olgllil Clock Xll 14.9S 

BKfMK Epnim Xll 

(less PROMS) $89 00 
Mothliboird $39 DO 
Eitindvr Boird $15 00 

RESISTORS '4 wait 5V. 
10 per type 03 
25 per type 025 
too per type 015 
lOOOper type 012 
350 piece pack 
5 perlypeO 75 



TRANSFORMERS 

6V 300 ma 

12 Volt 300 malranslormer 1.25 

12 6VCT600ma 3.75 

l2V250ma wall plug 2.95 

12V CT 250 ma wall plug 3 75 

24V CT 100 ma 3 95 

lOV 12 amp wall plug 

12V6 amp 

12V 500 ma wall plug 

12V 1 ampwalipiug 6 50 

10/15VAC8/16VA wall plug 9 75 

□ISPIAY LEGS 

MANl CA 270 2 90 

MAN3 CC 125 39 

MAN72/74 CA/CA 300 1 00 

DL704 CC .300 1 25 

DL707/OL707R CA 300 1 00 

0L727y728 CA/CC .500 1.90 

CA/CC 600 1.95 

CC 357 70 
CC/CA 500 1,35 
CC/CA 500 90 
CC/CA 800 2.20 



DL747/750 

FND359 

fNO500/5O7 

FNO503/5t0 

fNO800/807 

3 digit Bubble 

to digil display 

7520Cla)rex photocells 

T1L311 Hex 

MAN3640 



1.25 
39 
9,50 



MAN46I0 
MAN4E40 
MAN4710 
MAN4740 
MAN6640 
MAN6710 
MAN6740 



CC ,30 
CA 40 

CC 40 1 20 

CA.40 95 

CC ,40 1 20 

CC 56 2,95 

CA 60 1 35 

CC 60 1,35 



Televldto Taimlaal 

Model 912 S785 00 
Model 920 $8B5 00 



MA1002A. C. E 

MA1012A 

102P3 Innttornier 

MA1012A TranslorinBr 

DIP Swllcliei 
4-position $ 95 
5 position 1 .00 



B.9S 



8-position 



1,05 



2107B-4 
i.iu 21111 
28 2112-2 
75 2114 J./S 

.28 2n4L300ns4 25 



Complsis lineal Hobby-Bloi sol- 
ilsriBSS breadboards In tloek. 
IC Starter Pack $5.95 

Discrete Component Starler Pack 
S6.57 



PROM Eraser 

assembled. 25 PROM capacity $37.50 
(with timer 569.50). 6 PROM capacity OSHA/ 
UL version $69.50 (with timer $94.50). 

Z80 Microcomputer 

16 bit I/O, 2 MHz clock, 2K RAM, ROM Bread- 
board space. Excellent for control. Bare Board 
$28.50. Full Kit $99.00. Monitor $20.00. Power 
Supply Kit $35.00. Tiny Basic $30.00 

S-100 Computer Boards 

8K Static Godbout Econo HA Kit 149.00 
16K Static Godbout Econo XIV Kit 269,00 
24K Static Godbout Econo XX-24 Kit 414.00 
32K Static Godbout Econo XX-32 Kit 537.00 
16K Dynamic RAM Kit 289.00 

32K Dynamic RAM Kit 328.00 

64K Dynamic RAM Kit 399.00 

Video Interlace Kit $139.00 

80 IC Update Master Manual $39.00 
Comp. IC data selector, 2700 pg. master reference 
guide. Over 51,000 cross references. Free update 
service through 1980. Domestic postage $3.50. 

Modem Kit $60.00 

State of the art, orig., answer. No tuning neces- 
sary. 103 compatible 300 baud. Inexpensive 
acousticcouplerplansincluded.Bd. only $17.00. 

LRC7000-H Printer $389.00 

40/20 column dot matrix impact, std. paper. 
Interface all personal computers. 

64/40/32/20 version $405.00. Optional cables 
available. 

LRC 7000 printer Interface cable for Super Elf 
wKft software $35.00 



NICad Battery Fixer/Charger Kit 

Opens shorted cells that won't hold a charge 
and then charges them up, all in one kit w/full 
parts and instructions. $7.95 

Rockwell AIM 65 Computer 

6502 based single board with full ASCII keyboard 
and 20 column thermal printer. 20 char, alphanu- 
meric display. ROM monitor, fully expandable, 
$405.00. 4K version $450.00. 4K Assembler 
S85.00, 8K Basic Interpreter $100.00. 

Special small power supply for AIM65 assem. in 
frame $54.00. Complete AIM65 in thin briefcase 
with power supply $499.00. Molded plastic 
enclosure to fit both AIM65 and power supply 
$47.50. Special Package Price: 4K AIM, 8K Basic, 
power supply, cabinet $625.00. 

AIM65/KIM/VIM/Super Elf 44 pin expansion 
board: 3 female and 1 male bus. Board plus 3 
connectors $22.95. 

60 Hz Crystal Time Base Kit $4.40 

Convertsdigital clocks from AC linefrequency 
to crystal time base. Outstanding accuracy. 

Video Modulator Kit $9.95 

Convert TV set into a high quality monitor w/o 
affecting usage. Comp. kit w/full instruc. 

Multi-volt Computer Power Supply 

8v 5 amp, ±18v .5 amp, 5v 1.5 amp, -5v 
.5 amp, 12v .5 amp, -12v option. ±5v, ±12v 
are regulated. Basic Kit $29.95. Kit with chassis 
and all hardware $43.95. Add $4.00 shipping. Kit 
of hardware $14.00. Woodgrain case $10.00. 
$1.50 shipping. 



RCA Cosmac 1802 Super Elf Computer $106.95 



Compare features before you decide to buy any 
other computer. There is no other computer on 
the market today that has all the desirable bene- 
fits of the Super Elf for so little money. The Super 
Elf is a small single board computer that does 
many big things. It is an excellent computer for 
training and for learning programming with its 
machine language and yet it is easily expanded 
with additional memory, Full Basic, ASCII 
Keyboards, video character generation, etc. 
Before you buy another small computer, see if it 
includes the following features: ROM monitor; 
State and Mode displays: Single step: Optional 
address displays; Power Supply: Audio Amplifier 
and Speaker; Fully socketed for all IC's; Real cost 
of in warranty repairs; Full documentation, 
The Super Elf includes a ROM monitor for pro- 
gram loading, editing and execution with SINGLE 
STEP tor program debugging which is not in- 
cluded in others at the same price. With SINGLE 
STEP you can see the microprocessor chip opera- 
ting with the unique Quest address and data bus 
displays before, during and after executing in- 
structions. Also, CPU mode and instruction cycle 
are decoded and displayed on 8 LED indicators. 
An RCA 1861 video graphics chip allows you to 
connect to your own TV with an inexpensive video 
modulatorto do graphics and games. There is a 
speaker system included for writing your own 
music or using many music programs already 
written. The speaker amplifier may also be used 
to drive relays for control purposes. 



plus load, reset, run, wait, Input, memory pro- 
tect, monitor select and single step. Large, on 
board displays provide output and optional high 
and low address. There is a 44 pin standard 
connector slot for PC cards and a 50 pin connec- 
tor slot for the Quest Super Expansion Board. 
Power supply and,sockets for all IC's are in- 
cluded in the price plus a detailed 127 pg, instruc- 
tion manual which now includes over40 pgs. of 
software info, including a series of lessons to 
help get you started and a music program and 
graphics target game. Many schools and univer- 
sities are using ttie Super Elf as a course of study. 
OEM's use it for training and R&D. 
Remember, other computers only offer Super Elf 
features at additional cost or not at all. Compare 
before you buy. Super Elf Kit $106.95, High 
address option $8.95, Low address option 
$9.95. Custom Cabinet with drilled and labelled 
plexiglass front panel $24.95. All metal Expan- 
sion Cabinet, painted and silk screened, with 
room for 5 S-100 boards and power supply 
$57.00. NICad Battery Memory Saver Kit $6.95. 
All kits and options also completely assembled 
and tested. 

Questdata, a software publication for 1802 com- 
puter users is available by subscription for 
$12.00 per 12 issues. Single issues $1.50. Is- 
sues 1-12 bound $16.50. 
Tiny Basic Cassette $10.00, on ROM $38.00, 
original Elf kit board $14.95. 1802 software; 
Moews Video Graphics $3.50. Games and Music 
$3.00, Chip 8 Interpreter $5.50. 



A 24 key HEX keyboard includes 16 HEX keys 

Super Expansion Board with Cassette Interlace $89.95 



This i s truly a n astounding value! This board has 
been designed to allow you to decide how you 
want it optioned. TTie Super Expansion Board 
comes with 4K of low power RAM fully address- 
able anywhere in 64K with built-in memory pro- 
tect and a cassette interlace. Provisions have 
been made for all other options on the same 
board and it fits neatly into the hardwood cabinet 
alongside the Super Elf. Theboard includes slots 
for up to 6K of EPROM (2708. 2758, 2716 orTI 
2716) and is fully socketed. EPROM can be used 
forthemonitorandTinyBasicorother purposes. 
A IK Super ROM Monitor $19.95 is available as 
an on board option in 2708 EPROM which has 
been preprogrammed with a program loader/ 
editor and error checking multi file cassette 
read/write software, (relocatable cassette file) 
another exclusive from Quest. It includes register 
save and readout, block move capability and 
video graphics driver with blinking cursor. Break 



Quest Super Basic V5.0 

A new enhanced version of Super Basic now 
available. Quest was the first company 
worldwide to ship a full size Basic for 1802 
Systems, A complete function Super Basic by 
Ron Cenker including floating point capability 
with scientific notation (number range 
±.17E=«), 32 bit integer ±2 billion; multi dim 
arrays, string arrays: string manipulation; cas- 



points can be used with the register save feature 
to isolate program bugs quickly, then follow with 
single step. If you have the Super Expansion 
Board and Super Monitor the monitor is up and 
running at the push of a button. 
Other on board options include Parallel Input 
and Output Ports with full handshake. They 
allow easy connection of an ASCII keyboard to the 
input port. RS 232 and 20 ma Current Loop for 
teletype or other device are on board and if you 
need more memory there are two S-1 00 slots for 
static RAM or video boards. Also a IK Super 
Monitor version 2 with video driver for full capa- 
bility display with Tiny Basic and a video interface 
board. Parallel I/O Ports $9.85, RS 232$4.50, 
TTY 20 ma l/F $1.95. S-100 $4.50. A 50 pin 
connector set with ribbon cable is available at 
$15.25 for easy connection between the Super 
Elf and the Super Expansion Board. 
Power Supply Kit for the complete system (see 
Multi-volt Power Supply), 



Ohio Scientific Computers 

CIP Series 2 $455.00. Like an Apple at less than 
half the price! CIPMF Series 2 $1199.00. 
Minifloppy version with additional RAM/ROM. 
Complete software and peripherals available. 
Send for free brochure. 



Gremlin Color Video Kit $69.95 

32 X 16 alpha/numerics and graphics; up to 8 
colors with 6847 chip; IK RAM at EOOO. Plugs 
into Super Elf 44 pin bus. No high res. graphics. 
On board RF Modulator Kit $4.95 



1802 16K Dynamic RAM Kit $149.00 

Expandableto 32K. Hidden refresh w/clocks upto4 
MHz w/no wait states. Addl. 16K RAM $63.00 
Tiny Basic Extended on Cassette $15.00 

(added commands include Stringy, Array, Cas- 
sette I/O etc.) S-100 4-Siot Expansion $ 9.95 
Super Monitor Vl.l Source Listing $15.00 



sette I/O; save and load, basic, data and ma- 
chine language programs; and over 75 state- 
ments, functions and operations. 
New improved faster version including re- 
number and essentially unlimited variaotes. 
Also, an exclusive user expandable command 
library. 

Serial and Parallel I/O included. 
Super Basic on Cassette $55.00. 



Elf II Adapter Kit $24.95 

Plugs into Elf II providing Super Elf 44 and 50 pin 
plus S-100 bus expansion. (With Super Ex- 
pansion). High and low address displays, state 
and mode LED's optional $18.00. 



SuperColorS-IOOVideo Kit $129.95 

Expandable to 256 x 192 high resolution color 
graphics. 6847 with all display modes computer 
controlled. Memory mapped. IK RAM expanda- 
ble to 6K. S-100 bus 1802. 8080, 8085, Z80 etc. 
Dealers: Send for excellent pricing/margin 
program. 

Editor Assembler $25.00 

(Requires minimum of 4K lor E/A plus user 
source) 

1802 Tiny Basic Source listing $19.00 

Super Monitor V2.0/2.1 Source Listing $20.00 



TERMS: $5.00 min. order U.S. Funds. Calif residents add 6% tax. 

$10.00 min. BankAmerlcard and Master Charge accepted. $1.00 insurance optional. 
Postage: Add 5%. C.O.D. $10.00 min. order. 



FREE: Send for your copy of our NEW 1980 
QUEST CATALOC. Include 4Bi2 stamp. 
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SUNNY LOW LOW COST 



POWER SUPPLIES 

FOR S-1 00, FLOPPY DISKS. 




KIT 1, 2 & 3 For S 100 



R3 



For Three 8" or 
5V4" Disk Drives 

S-1 00 POWER SUPPLY KITS (open frame with base plate, 3 hrs. assy, time) 

ITFM USED FOR @ + 8 Vdc @ - 9 Vdc @ + 16 Vdc @ - 16 Vdc @ + 28 Vdc SIZE W x D x 



S3 2 in 1 Unit for S-100 and 
two 8" or 5V4" Disk Drives. It fits 
most Disk System Mainframes. 

PRICE 



KIT 1 15 CARDS SOURCE 15A 

KIT 2 SYSTEM SOURCE 25A 

KITS DISK SYSTEM 15A 



1A 



2,5A 


2.5A 


3A 


3A 


2A 


2A 



4A 



12" 
12' 

14- 



5" X 47/8- 
5" X 4''8" 
6" X AIb" 



52.95 
59.95 
67,95 



DISK DRIVE POWER SUPPLY "R3" regulated, open frame, assy. & tested 67.95 

SPECS: + 5V @ 5A OVP, -5V @ 1A + 24V@ 5A, SHORTS PROTECT 2 SIZES AVAIL,, 1.) 9" (W) x 6Va" (D) x 4W (H), 2) 9"' (W) x S^/s" (D) x S'm" (H) 

OPTION: 1.) REPLACE + 24V BY + 12V, 2,) FOR SIZE 1 ONLY, ADD ± 12V @ 1A. AT AN ADDITIONAL $12.00, 

IDEAL FOR THREE 8" or 5Va FLOPPY DISK DRIVES, SUCH AS SHUGART 801/851, SIEMANS FDD 100-8/200-8 OR 100-5 ETC, 

DISK SYSTEM PWR SUPPLY "S3" open frame, assy. & tested, compact size: io'(W) x e" (D) x 5" (h) 92.95 

REGULATED OUTPUTS FOR DISK DRIVES: +5V @ 4A, -5V @ 1A, +24V @ 4A (OR + 12V @ 4A), SHORTS PROTECT 

UNREGULATED OUTPUTS FOR S-100: +8V @ 14A, ± 16V @ 3A, (OPTION: ADD OVP FOR +5V. ADD $5,00) 

A COMPLETE UNIT FOR DISK SYSTEM WITH THE MAINFRAME CONTAINING 12 SLOTS & TWO 8" or 5'/4" DISK DRIVES. 

POWER TRANSFORMERS (with mounting brackets) 

ITEM PRIMARY SECONDARY #1 SECONDARY #2 SECONDARY #3 SIZE W x D x H PRICE 

SHIPPING For each power supply $5.50 in 
Calif., $7.50 in other states, $14.00 in Canada. 
For each Transformer $5,00 in all States. 
$10.00 in Canada, Calif, Residents add 6% 
Sales Tax. 



T1 


110/120 


2x8 Vac. 


15A 


28 Vac. CT. 2.5A 




3%' 


x SVe" x SVe"' 


21.95 


'2 


110/120 


2x8 Vac, 


25A 


28 Vac, CT, 3.5A 




3%' 


X 43/8" X 3Ve" 


27.95 


'3 


110/120 


2x8 Vac. 


15A 


28 Vac CT. 2.5A 


48 Vac, CT, 2A 


33/4' 


X 43/8" X 3V8" 


29.95 


'4 


110/120 


2x8 Vac. 


6A 


28 Vac. CT, 1.5A 


48 Vac. CT. 3A 


33/4' 


X 35/8" X 3V'a" 


22.95 


l5 


110/120 


2x8 Vac, 


6A 


28 Vac, CT. 2A 




3"' 


X 3" X 2V2" 


14.95 



"MAILING ADDRESS: 
P.O. BOX 4296 
TORRANCE, GA 90510 



SUNNY INTERNATIONAL 

(TRANSFORMERS MANUFACTURER) 
(213) 328-2425 MON-SAT 9-6 



SHIPPING ADDRESS: 
22129V2 S, VERMONT AVE 
TORRANCE, CA 90502 



oppkllpki/ 

With 48Kof s 
memory! 

51199 



With rhfipurchase of 
rhe APPLE II 
select tfomthe betow' 
SPECIAL Pfl/HMS' 

fiase; printer %99* 
Disktl^/cont 555" 

Disk II 475' 

Ser Printer Cd. I7S^^ 

SiipRMod 23« 

^way f/OSelect 33"\ 
'ideotOO 12':. 119' 
Firmware Curd. 1)9' 
UHFtoRCACaOteS' 



kll/oppkllpki/ 

With64Kof 
memory! 

^1475. 



74LS00 

74LS02 

74LS03 

74LS04 

74LS08 

74LS09 

TnLSIO 

74L'S20 

74LS21 

74LS22 

74LS26 

74LS27 

74LS30 

74LS32 

74LS38 

74LS4 2 

741848 

74LS51 

74LS54 

74LS74 

74LS7 5 

74LS83 

74LS85 

74LS86 

74L§90 

74LS93 

74LS107 

74LS112 

74LS113 

74LS122 

74LS123 

74 LSI 26 

74LS138 

74LS15t 

74LS153 



.26 
28 



.32 
32 



,69 
.69 



.69 
69 




COLOR 




^397Moti\ 



.26 74LS155 
.26 74LS158 
,26 74LS160 
26 74LS161 
,28 74LS162 
,26 74LS153 
.26 741 S 164 
74LS165 
74LS170 
26 74LS174 
.49 74LS175 
26 74LS190 
28 74LS193 
74LS195 
74LS196 
.65 74LS221 
,78 74LS240 
,25 74LS241 
,35 74LS243 
38 74LS244 
60 74LS245 
.44 74LS253 
,95 74LS257 
.95 74LS258 
74LS259 
74LS279 
,45 74LS283 
.38 74LS2^ 
,48 74LS298 
48 74LS366 
,95 74LS367 
74LS368 
74LS373 
.44 74LS374 
44 74LS396 



15 

75 

95 

86 

95 

160 

65 

65 

175 

75 

75 

75 

95 

96 

85 

14C 

165 

165 

145 

145 

2 25 

96 

95 

96 

285 

44 

100 

185 

120 

96 

S5 

55 

139 

139 

65 



EPROMS 
2708 Ikx6 5,95 
8 FOR 40.00 
2716 2k X 8 9.95 
Sioflt* p,9 8 FOn 80,00 
2732 4k X a 24.95 
2716 2k I 8 



2495 
6,96 



oardbattmmi with one yvarlKb. 
California CompoitT Syslcms 



soaec 


2,65 


NE555V 


.27 


7905 




7908 .. 




7915 




7918 


■86 


7805 




7806 




7806 , 




7812' 




MC1330AIP 


1,60 


MCt350P 


1 15 


MC1358f> 


1,50 


LM380N 


1.75 


NE565N 


1.25 


MC1458P 


,50 


1^410 SCR 


,95 


IT410 TRIAC 


,95 


2114 20On« 


3.50 


2114 L 300ns 


375 


211 4L 200nt 


4.25 


4116 300n« 


4.95 


4116 200ns 


5.45 



. loeic 

^ KIT 

BUY FIVE OR MORE FOB . , . .»ie.95 e»ch 



CONCORD ..^^ 

COMPUTER s«\W 
PRODUCTS ^'>^ 



UfciS 



SN7400N 
SN7402N 
SN7404N 
SN7408N 
SN7410N 
SN7412N 
SN7413N 
SN7414N 
SN7416N 
SN7417N 
SN7423N 
SN7425N 
SN7430N 
SN7437N 
SN743eN 



VISICALC 

for: ^pple 

& 
^ ATARI 
5i Q n CO 



130.^ 



5 or more 



*120.oo 



20 SN7440N 
.22 SN7442N 
.22 SN7443N 

24 SN7445N 

22 SN7451N 
.28 SN7454N 
.35 SN7474N 
49 SN7475N 
29 SN7482N 
29 SN7492N 

.28 SN7493N 
.25 SN7495N 

23 SN7496N 
29 SN74122N 

24 SN74136N 



MSM5832 7 

MICROPROCESSOR 

REAL-TIME CLOCK 



22 SN74141N 

57 SN74151N 

78 SN74153N 

,78 SN74154N 

20 SN74155N 

20 SN74157N 

32 SN74160N 

32 SN74161N 

1.05 SN74163N 

.50 SN74164N 

,48 SN74165N 

.60 SN74174N 

.70 SN74175N 

.39 SN74180N 

.95 SN74181N 



.69 

.65 
.65 

1,25 
,80 
.69 
.95 
.65 
,85 
87 
,87 
,95 
,69 
75 

1.15 



ipMb,Wi83i'..„ 



TRS80 
♦4395 

KIT CONTAINS 
DIP SWITCHES 
AND DETAILED 
INSTRUCTIONS 



1971 SOUTH STATE COLLEGE 
ANAHEIM, CALIF. 



VISA UAbTERCHARGC 

Chech on m o 

NO coo 

Cal res ado b; 



(714)937-0637 



92806 

MUM ORDER 'lO 00 



ADOV1 %0 FOR FRT ON 
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1858 Evergreen Street Duarte. California 91010 



Phone 213-357-5005 



page 

DIGIIALINC. II 



INSULATION DISPLAGEMENT SOCKETS 



RIGHT ANGLE HEADERS 



Pins 
10 
20 
26 
34 
40 
50 




IDH10SR .80 IDH10WR 1.75 
IDH20SR1.25 IDH20WR 2.75 
IDH26SR1.85 IDH26WR 3.60 
IDS34SR 2.15 IDH34WR 4.15 
IDH40SR 2.50 IDH40WR 4.90 
IDH50SR 3.15 IDH50WR 6.15 



EJECTOR EARS .25 EACH 



25 PIN "D" CONNECTORS 



.<C"' 



j^X' 



-\ » 



,:>^ 



9f>- 



y-^ 



Styto Part « 

SOLDER STYLE 
Male DB25P ,2.25 
Female DB255 3.00 
Hood DB25C 1.10 

INSULATION DISPLACEMENT 
Male IDC25P 4.95 
Female IDC255 5.25 
Hood IDC25C 1.35 



CARD EDGE 
CONNECTORS 




Pins Part No. 
10 IDE10 



20 
26 
34 
40 
50 



IDE20 
IDE26 
IDE34 
IDE40 
IDE50 



3.25 
3.50 
4.05 
4.85 
5.65 
5.90 



SOCKETS 




Pins 
10 

20 
26 
34 
40 
50 



Pait No. 

IDS10 
IDS20 
IDS26 
IDS34 
IDS40 
IDS50 



1.25 
2.02 
2.65 
3.50 
4.05 
5.06 



Stain 
Relief 

.25 

.25 

.25 

.25 

.25 

.25 




Conductors: Solid Color 
10 H. 100 n. 



Color Coded 



10 
14 
16 
20 
24 
26 
34 
40 
50 



2.90 
3.40 
3.70 
4.40 
5.00 
5.40 
6.80 
7.80 
9.50 



17.00 
23.80 
27.20 
34.00 
40.80 
44.20 
57.80 
68.00 
85.00 



ion. 

4.00 

5.00 

5.60 

7.00 

8.00 

8.60 

11.00 

13.00 

16.00 



100 n. 

30.00 

42.00 

48.00 

60.00 

72.00 

78.00 

102.00 

120.00 

150.00 



CABLE PLUGS 




^fft*-^^ 



Pins 
14 
16 
24 
40 



Part No. 
IDP14 
IDP16 

IDP24 

IDP40 



1.25 
1.40 
2.25 
3.65 







WIRE WRAP WIRE 








WIRE KITS 




Length 


100/Bag 


500/Bag 1K/Bag 


Length 100/Bag 500/Bag 


IK/Bag 


Kit No. 1 


$9.95 


Kit No. 3 


$32.95 


2.5" 
3.0" 
3.5" 
4.0" 
4.5" 
5.0" 
5.5" 
6.0" 


$1.25 
1.30 
1.37 
1.42 
1.48 
1.54 
1.58 
1.65 


$3.58 $ 6.19 
3.86 6.78 
4.15 7.37 
4.44 7.94 
4.74 8.54 
5.04 9.13 
5.38 9.72 
5.66 10.31 


6.5" $1.92 $6.44 
7.0" 1.99 6.76 
7.5" 2.08 7.07 
8.0" 2.14 7.38 
8.5" 2.18 7.69 
9.0" 2.24 8.11 
9.5" 2.30 8.32 
10.0" 2.39 8.71 


$11.81 
12.44 
13.09 
13.73 
14.36 
15.01 
15.65 
16.28 


250 
250 
100 


3" 

sy?" 

4" 


100 4 72* 
100 5" 
100 6" 


500 272" 
500 3" 
500 SVa" 
500 4" 


500 472- 
500 5" 
500 572- 
500 6" 


Kit No. 2 


$24.95 


Kit No. 4 


$59.95 


250 
500 
500 
500 
250 


272- 
3" 

372" 
4" 

4'/2' 


250 5" 
100 572- 
250 6" 
100 672- 
100 7" 


1000 2V2' 
1000 3" 
1000 372" 
1000 4" 


1000 4V2" 
1000 5" 
1000 5" 
1000 6" 


Kynar precut wire. All lengths are ov 
Colors and lengths cannot be mixed to 
Red. Blue, Black, Yellow, White, Gre 


erall, including 1" strip on each end. 
r quantity pricing. Choose from colors 
en, Orange, and Violet. 



ORDERING 
INFORMATION: 



• Orders under $25 include %2 handHng 

• All prepaid orders sh\ppe6 UPS Ppd, 

• Visa, MC & GOD'S charged sNipping, 

• Alt prices good through cover date. 

• Most orders shipped same day. 

• Byte must be mentioned to get sale price. 



Write or call for 1961 cataf<^ 

• (C Sockets 

• Vector Board & Pins 

• Bishop Drafting Aids 

• OK Tools 

• RN IDC Crimp Connectors 



Circle 314 on inquiry card. 




"NEW" WIRE WRAP SOCKETS 

FEATURING A SELECTIVE PLATING METHOD THAT WILL SAVE YOU 

MONEY BY HAVING GOLD ONLY WHERE IT COUNTS. 



GOLD PLATED CONTACTS 



TIN PLATED TAILS 




ill,.- 



3 Level closed entry. 



RN Side Wipe contact design gives 
twice the contact area for high reliability. 



Size 

8 


Quanti*v/Tube Price ea. 
52 .41 


Price/Tube 
21.32 


14 


30 


.47 


14.10 


16 


26 


.51 


13.26 


18 


23 


.70 


16.10 


20 


21 


.87 


18.27 


22 


19 


.94 


17.86 


24 


17 


.96 


16.32 


28 


15 


1.25 


1875 


40 


10 


1.70 


17.00 



•FOR REFERENCE. MUST BE 
ORDERED IN TUBE QUANTITIES. 



TOLL FREE ORDERING NUMBER 1.(800)-423-7144 





^^^^= 










;*^ QUARTZ CRYSTALS "^1 


' , ,321 BB 


5.2428-8 


9.9336-B 


20BO0B 36288B-8 


42.85188 


46,8128-8 ) 


( .5390B 


5.610-8 


9.98408-8 


20.4988-8 36,36368 


42.8768-8 


473768-8 ' l 


, * looa-A 


5.71438 


9.98960-8 


22,1164-8 37S6288 


42.92S88 


47,8838-8 ■ ^ 


1 1 8432/1 


5.9558 


lOiXB-B 


22,62588 38,3768 8 


42.95288 


48i)00-8 1 * 


' . 1 8437B 


5.982-8 


102458-8 


2635568 38,44488 


43D0D88 


483006-8 ) 


1 ' 2.000-A 


6.D00-8 


10.4968-8 


265006-8 38,6258-8 


43.0378-8 


48.6668^8 ' , 


> 2.Dg7IA 


6.144-8 


10.77558 


26,67068 38.9258-8 


43D7488 


487006-8 1 ' 


' i 2 4576A 


6.1503fl-l 


108ZS5B 


27JMOB 39,31288 


43.1858-8 


48.87688 1 


1 2.500A 


6.297B0-( 


I0W86-B 


271)0068 395038B 


43iS98.8 


49.70O6-8 ' > 


1 f 2.e657B 


6.4008 


II ISSW 


27iS06-e 39,66688 


43.3338-8 


49.7338-8 1 


► 2.9950B 


6.55368 


11.1558 


28.40068 39,75388 


43J708-8 


49.8128-8 1 > 


' . 3000A 


6.72S30-( 


112)66-8 


28.62768 39.8768 8 


43,4078-8 


5025058 I 


( ' 3.067B 


6.75B«.( 


ii2reo-8 


28.7S38-B 39.96288 


43,4378-8 


51J)558 8 ' , 


. ► 3.200 B 


6.9003-B 


11.4776 8 


2987588 4044488 


43.4448-8 


51.3128-8 ( 


> 3.2768-A 


7.00638 


1 1.6566-B 


29^3788 4059288 


43,5558-8 


517778-8 t 


1 3.S00B 


7.0336 8 


1 1.6816-8 


30.0648 8 40.8I2B-B 


43,6298-8 


51,8506-8 1 


1 ' 3579.B 


7.0916-8 


12440-8 


303006-8 40.8336-8 


43,66688 


52,8128-8 < , 


► 4000B 


7.1836-8 


14.3182-8 


30.62568 40.87588 


43,77788 


56,75068 j ' 


1 4.1943-8 


7.2588 8 


14.4308-8 


308768-8 40^868-8 


438128-8 


60£006-8 1 


1 4.3426B 


B.OOO-8 


151WQ-8 


31.4378-8 40.9256 8 


4381488 


60.7508-8 • 1 


, 1 4.48038 


805558 


15.4408-8 


31.7538 8 41.0008 8 


43,85188 


66.7506-8 { 


' > 4 6103 B 


8)4168 


15.5066-8 


31.9008-8 41.1666-8 


43,88688 


70,40068 . ' 


1 . 4 6S03 B 


818188 


16.000-8 


320008 41.37688 


43,9258-8 


75D0058 1 


, * 48303 B 


8.3303-B 


16.3846- 8 


3310068 41.93788 


44.0008-8 


90i33B 8 < , 


\ 4.91528 


8.49988 


l7i24BB 


33,6258-8 AZWOBB 


4403788 


99,9668-8 { 


< . 5.D00 B 


857668 


172422B 


34,5558 8 42,58368 


44.3768-8 


100.6668-8 1 


< ' 506688 


8.60S6-8 


1BJ]D0-B 


34,7538 8 42,6268-8 


44,7778-8 


101.4668 8 ' 1 


, ► 5.1203 B 


89608 8 


1B.4320B 


34,9776-8 42,7006-8 


45,1256-8 


103,0668 8 1 


' i 5. 1850 8 


89S06-8 


I9.4G90-B 


35.9256-8 42 7538 8 


46.3006-8 


103.4668 8 ^ ' 


1 . 51856 8 


9472088 


19,7508-8 


361)008 42,81488 


46.7006-8 


104.9918 8 ^ 1 


( AIL A- - 


t2.99 


ALL 8 -SI 99 


OORMORE-DEOUCTy. \U 






ADD $1,00 SHIPPING 


>l 




CAL 


RES. ADD 6% SALES TAX 


M 




FREE OSCILLATOR SCHEMATICS \M 






WITH ANY ORDER 




^1 


i| QUALITY COMPUTER PARTS }| 


1^ P.O. 


BOX 743 / CHATSWORTH. CA 91311 |l 





PROOF 



IS HERE 

♦PROOFREADS SPELLING 
*FINDS TYPOGRAPHICAL ERRORS 
*CHECKS OVER 250.000 WORDS 
*USER EXPANDABLE DICTIONARY 
*SIMPLE TO USE 
♦COMPATIBLE WITH ALL: 

Z80t CP/Mt TEXT FILES 

TRS-80t SYSTEMS 
*FAST 

$150 

IPS 

IMAGE PROCESSING SYSTEMS 

6409 Appalachian Way 

Madison, Wisconsin 53705 

(608) 233-5033 



Also available: Screen Editor - $75 
t Registered Trademark 



GREAT DEALS ON SOFTWARE 

MICROPRO 



WORDSTAR'" 


S 320 


MAILMERGE'- 


S 100 


DATASTAR'" 


S 230 


SUPERSORT I'" 


S 165 


SUPERSORT II'- 


S 130 


SMALL BUSINESS APPLICATIONS, 


INC. 


MAGIC WAND'- 


S 270 


CPU INTERNATIONAL 




PEARL I'" 


$ 100 


PEARL 11'- 


$ 295 


PEARL III'- 


$ 540 



INNOVATIVE SOFTWARE APPLICATIONS 
SPELLGUARD'" $ 275 

SPECIAL 

DIABLO 630 PRINTER $1995 

3 DAY OFFER 
LIMITED QUANTITIES AVAILABLE 



DWP Inc. '"°"^^'' 



910 



123 Rowcll Court , Falls Church. Virginia 22046 



Circle 338 on inquiry card. 



Circle 190 on inquiry card. 



Circle 137 on inquiry card. 



NEED DISKETTES? 

Call free (800)235-4137 



BASF 

MEMOREX 
^Dysan 




PACIFIC 
EXCHANGES 

100 Foothill Blvd 
San Luis Obispo. CA 
93401 (InCal cal 
(805)543-1037) 



Budget 
Software 

For as little as 
15% down you can 
have custom design- 
ed software, write 
BUDGET SOFTV/ARE, 
8517 Nestle Ave, , 
Northridge, GA. , 
91325 or phone 
(213) 701-0734 
8:00 - 6:00 (pst) 



LISP 



INTERPRETER FOR THE TRS-80* 

See THE AUGUST, '79 ISSUE OF 
BYTE TO FIND HOW EASY IT IS TO 
USE LISP. 

■ Includes more than 30 
functions a predicates. 

■ Coded for high-speed 
operation. 

■ full arithmetic capability. 

■ user's manual. 

■ Supplied on cassette for l 6K- 

64K LEVEL II. 

SEND$50IN CHECK OR MONEY ORDER 
TO: 

Cyber Innovations 
World Trade Center 

P.O. Box 58657 
Dallas, Texas 75258 

•Trademark of Tandy Corporation 



Circle 313 on inquiry card. 



Circle 50 on inquiry card. 



Circle 109 on Inquiry card. 



TyPRINTER450 



$2100 



45 CHAR/SEC DAISVWHEEL PRINTER/ 
TERMINAL. RS232: IDEAL FOR WORD 
PROCESSING; WILL SUPPORT DIABLO, 
QUME, AND NEC PROTOCOLS 



TYPRINTERBBO 



SAME AS ABOVE BUT 

55 CHAR/SEC PRINTSPEED 



$2300 



QUME $1000 

55 CHAR/SEC OEM PRINTER MECHANISM 

SHUGART8" FLOPPY 
DISK DRIVES 

SA800 SOFT-SECTORED 
SINGLE/DOUBLE DENSITY 

microswitch keyboards $85 



$360 



HALL EFFECT. ASCII MOD. 74SW12 



INTERFACE 



$325 



OEM DAISYWHEEL PRINTER INTER- 
FACE. INTERFACES DIABLO OR 
QUMEOEM PRINTER TO RS232 OR 
CENTRONICS PARALLEL 



RIBBONS 



$2.50 



DIABLO HYTYPE 1 OR QUME. CLOTH 
OR MULTI/STRIKE. 1 DOZ. MINIMUM 



rn/BPUTER [I7(\)^i3]ir5, iwr. 

211 WHITEWATER 
GREER, S.C. 29651 " (803)244-7872 



Appi« II 
FLIGHT PLANNER 

Flight Plans Suitable for Jets to J-3's 
YOU ENTER: Departure Point 

Destination 

Altitude 
APPLE II selects VOR navigational stations and pre- 
pores an optimal flight plan 
Works RNAV flight routings too! 
Plans flights as high as FL 5] and as low as 1000 
AGL. Flight plans ore tailored to cruising altitude. Al- 
lows for preferred VOR departure and arrival fixes. 
Contains in storage locations of all VOR navigational 
stations and 900 + airports 
Allows entry of data for airport locations not 
contained in storage. 

Developed by Professional Pilot and flight proven 
since 1978. 

FLIGHT PLANNER softwore $49.95 

Documentation manual only $ 5.00 

Available thru your local APPLE Computer Dealer 
or 

Illinois Computer Mart, Inc. 
Route 8, Sweet's Corner Ploza 
Carbondale, Illinois 62901 
Designed for the APPLE II by J.L. Kennedy 
Dealer Inquiries Invited 
APPLE II is a trodemork of APPLE 60MPUTER, Inc. 



CENTRONICS 101 A PRINTERS, 9x7 
matrix, 165 CPS, 132 col., normal 
tractor feed paper, up to 5 copies, 
width variable from 4"- 15", 6 lines/ 
inch, 10 CPI, parallel data input, 
full 90 day warranty (Wt. 1 18 lbs.) 
$650.00 

I.B.M. SELECTRIC KEYBOARD 

PRINTERS, (Model 72) with GTE 
interface electronics to standard 
RS-232 Serial 25 pin connection. 
15 CPS, 15 inch carriage, 10 pitch 
interchangeable elements, 90 day 
warranty (Wt. 50 lbs.) 
$650.00 

(Pa. residents add 6% sales tax to orders) 
Make checks or money orders payable to: 
American Custom Electronic 

Systems 
Box 157A 
Groveland Rd. 
Pipersville, Pa 18947 

(Add .50 per pound shipping/ 
handling fee) 



Circle 82 on inquiry card. 



Circle 20 on inquiry card. 



The Nanocomputer 

the professional 

approach 

to microcomputers 

The Nanocomputer is an in- 
tegrated educational sys- 
tem based on a powerful 
microcomputer with 
education-oriented 
software and comp- 
lemented by a series 
of training books 
written specially 
for the system. 
POWERFUL- based 
the Z80 microprocessor made by 
SGS-ATES 

COMPLETE — hardware, software and peripherals backed by a 
series of step-by-step training books on programming, digital elec- 
tronics and interfacing. 

MODU LAR — as the student learns, the hardware can be expanded 
to introduce new concepts and experiments: Z80 code program- 
ming, interfacing and hight-level languages (BASIC). 
NBZ805 Nano Computer Includes the Nano Computer with 
power supply, the NEZ80 bread board for experiments and 
interfacing, the card frame, K1Z80 Cable Kit, the technical 

manual and training books one and three S570.00 

K1 Z80 Extra K1Z80 Cable Kit 1 1 .00 

K2ZaO Active and experimental component kit 33.10 

K3Z80 Socket kit with 3 40 pin sockets 5.70 



RCZ80/P Cassette recorder for all Nano 
Computer Systems (requires a W10Z80 

see below) 88.60 

W10Z80/P Cable for connecting the 
RCZ80 cassette recorder 1 6.60 



NEZ 2KB Experimental Software for the Nano Computer 
(available on the fy/12708 EPROM) 32. 9« 



MINIATURE DOT MATRIX 

IMPACT PRINTER 

MODEL 
DP-822 






The Unique New Printer ThatGives 
You All These Exciting Features. 



• Low Cost 

• Disposable printing 
head 

• Simple interface 

• Handles any type font 

• Needs only one 12- 
volt DC power supply 

Ideal Printer For . 

• Automated banking < 
terminals 

• Desktop calculators < 

• Electronic cash 
registers < 

• Medical and scientific 
instruments i 

• Industrial measure- 
ment, process and * 
control systems 

• Mini-microcomputers 
business profes- 
sional and hobby 

Model DP-822 



• Uses standard 2y4" 
adding machine tape 
or carbonless paper 

• 21- column printing at 
25 lines per second 

• Easy to install and 
maintain 



Point-of-sale (POS) 

terminals 

Security monitoring 

systems 

Emergency vehicle 

data receivers 

Fast-food kitchen 

printers 

Telecommunications 

equipment 

..and many more! 

$70.00 



^i*^ 



VIC-20 



LOW PRICE 

COMPUTER 

from COMMODORE 



PERSONAL 
COMPUTER 




• 5K (Expandable to 32K) 

• FULL SIZED TYPEWRITER 
KEYBOARD 

• GRAPHICS CHARACTER SET 

• 22 CHARACTER X 23 LINE 
SCREEN DISPLAY 

• COLOR • SOUND 

• EXPANSION PORTS 

• RF MODULATOR 

• PROGRAMMABLE FUNCTION 
KEYS $OQQ95 

• PET BASIC 



'299- 



HITACHI 

64 K 
DYNAMIC RAM 

FACTORY PROMOTION 

KIT !145 

KIT INCLUDES: 

• 10pcs64K Dynamic Ram 
p/n HM4864-3 (200ns) 

• Data Sheet 

• Cross Reference List 

FIRST COME 

FIRST SERVED 

* Quantity Limited * 



IFLUKE 



*2i3 |8022A 



HANDHELD and 
BENCH/PORTABLE 

DMM's 




thondor PORTABLE 

OSCILLOSCOPE 




• LIGHT WEIGHT (2 ihs) 

• AUTOMATIC CIRCUIT 
FOR UNUSEO SECTIONS 



MODEL 
a050A 
$349 



• DC-IOMHz 

• 2" Diagonal CRT 

• SMALL SIZE 

(10-x5.8x(21 

• ULTRA LOW 
POWER 
CONSUMPTION 



HFir-i 



Synertek Systems 
Single Board Computer 
with Keyboord/Displov 






STORES 00 NOT ACCEPT MAIL OROEflS 



IVIAILORDER 

P.O.BOX2208Y CULVER CITY, CA 90230 



PHONE ORDERS (213) 641-4064 



Minimum OriJei SIO DO Add S2 00 to cover postage ami hai>dling Master Charge 
and VISA welcomed Please include your charge card number, interbank number and 
npiation date Some items aie subfcct to prior tale Not responsible ttir typos 
Store pricing may vary liom Mail Order pricing We reserve the fight to substitute 



SVAA-1 
y-^^p.::.^. $239. 

Synertek Systems 
Keyboord Terminal Mlodule 

3r Screen Size 

$349 



KTM-2 

• 24 X 80 Character Screen Size 

KTM-2/80 $424 



10 Megahertz 

HM307 

SINGLE TRACE 
OSCILLOSCOPE 
IDEAL SERVICE INSTRUMENT 
TIME BASE 0.2 (JLS - 2.0 s/cm 
LPS-TRIGGER ■ COMPACT 
BUILT-IN COMPONENT TESTER 



Only 
S404.25 



Universal Oscilloscope 



Probe 



• 24 X 40 Character Screen Size 





►^=^ *36 



00 



StVITCHABLE XI and XIO Attenuation Factor 

KEY ADDITIONAL FEATURES: • lOOMHz bandwidth • Heavy 
duty tip • Break resistant center conductor • Slender, flexible cable 

• 6h. cable length • Wide compensation range • Fits all scopes 

• Ground reference can be activated at tip • Includes SPRUNG 
HOOK. I.e. TIP. BNC ADAPTOR. INSULATING TIP and TRIMMER 
TOOL ACCESSORIES. 



VISIT A STORE NEAR YOU TOOAY - We stock a large selection of Technical Books, Discrete Components, Integrated Circuits, Test Equipment and Electronic Supplies. 



ATLANTA 

3330 Piedmont Rd. N.E. 

Atlanta, GA 30305 

(404) 261-7100 



CULVER CITY 

1 1080 Jefferson Blvd. 

Culver City. CA 90230 

(213) 390-3595 



HOUSTON 

2649 Richmond 

Houston, TX 77098 

(713) 529-3489 



PORTLAND 

1125 N.E. 82nd Ave. 

Portland, OR 97220 

(503) 254-5541 



SANTA ANA 

1300 E. Edinger Ave. 

Santa Ana, CA 92705 

(714) 547-8424 



SUNNYVALE 

1054 E. El Camino Real 

Sunnyvale, CA 94087 

(408) 243-4121 



TUCSON 

4518 E. Broadway 

Tucson, AZ 8571 1 

(602) 881-2348 



Circle 24 on inquiry card. 



BYTE May 1981 483 



PRINTERS 


BASi2 




850 

APPLE imr. 


$735 
$140 


OKIDATA 

u80 
,82 


S CALL 5 
S CALL $ 


EPSON 
MX-80 
MX-70 


$ CALL $ 
S CALL S 


4N4C0M 
ISO 


S CALL $ 


•PlltSl JIDD 3% fOf StH TO OliDf «• 


1 TfCHNICAl INNOVATIONS | 


1 P.O. BOX 803 1 
1 NIUSBORO, OR 97123 1 
1 503-648-6423 | 



11 APPLE*-ITIS 11 

Hardware or Software Problems? 
Save time and money by having 
your own diagnostic disk. Deter- 
mine immediately if you have a 
hardware problem. 

XPS's APPLE*-CILLIN can 

help you cure your problems 
fast and easily. 

Order APPLE*-CILLIN for 

$29.95* • 



:^ps 



uec. 



323 York Road 
Carlisle, PA 17013 

*trademark of Apple Computer Inc. 
**PA Residents add 6% sales tax 
Requires 48K and one Disk II* 



RUN BIG 
CPM'' 
PROGRAMS 

ON YOUR 
MODEL 1 TRS-80* 

WITH 39 or 54K of use space.Can use Mixed 
Drivers 5y4 or 8" (Variable Tracks) 
Compatable with all TRS*80 Operating 
Systems and all TRS*80 Programs.(usable 
on 48K disk systems only) Boards fit Into 
keyboard inclosure. 

FREEDOM OPTION $245 

MEMORY EXPANSION OPTION. . . . $295 
Send Check or Money Order to: 

(MASS. RESIDENTS, PLEASE INCLUDE 5% TAX) 

F.E.C. ltd. 

P.O.Box 2368 • Woburn. MA. 01888 
(617) 944- 5329 Hpijv'pL..^ 



Circle 399 on Inquiry card. 



Circle 448 on inquiry card. 



CP/Miii^68XX 

CROSS-SOFTWARE 
including source code in "C" 



ASSEMBLER FEATURES: 

2-pass absolute assembly 

Full instruction set, Motorola-compatible 

Free-format input 

Unlimited length labels 

Arithmetic expressions in operands 

Sorted symbol table output 

Intel format hex output 

PACKAGE A6800 . . . MC6800/MC6802/MC6808 

PACKAGE A6801 MC6801/MC6803 

PACKAGE A6809 MC6809 

8" soft-sectored disk format, w/manual . . . S100.00 

5" North Star disk format, w/manual S100.00 

Manual and listing alone S 85.00 

(Wisconsin residents please add 4% tax) 



Ss 



introl Corp. 



=3 



647 W. Virginia St. Visa and 

Milwaukee. Wl 53204 Master Charge 

(414) 276-2937 Accepted 

CP/M is a trademark of Digital Research 



Circle 204 on Inquiry card. 



nnAPUTtR LDrhPDnETS 



LUQtR 



K DYNABYTC 

S VMJf^CMt • 5 KAWHW lES APPLY 
7 i" Drivri with jxxr «i^ll< 



i Slot >*)(iitrto»td Kid {112 



f» (5\i) w/pw»t ii^ir 



!■• Ocublf Sldri Drivci aw Z.Z 419S, 
;V Drives « CW J. 2 2»9S. 2245. 

;<< OwAle Sldn) 0^ivt^ ON l.l 279S. 2515. 
f rw «£cxinttn« Hcktcc (CMSIC KHJJIRED) 



e C*bli« 






I/Ml: MOA 1 itritU r*i. pen It m ( Sok av.U •j::s,) 
lonitor w/CW BIOS for CCS2«2M. \rttttl<vpf I or M I SK 2/ 
iirv I v^U otx 5erl»l port on bond 

, I Seriol ( * Pjr.Uel Pons (Snot »v«lUblt » 1249.) 

QT MH' lit. Stillc 4S»lt wilJi » tirk Linej (Sere Avill. ! Jns.) 
QT Lipinliblf Riv.Il 24 uUnti linei writ] with Honhsur 4 Cimm 
4116't lbU.1 Drnmic Ran 2D0ns Milla lufvllei lui I Pieces 
CODNWr ELEOTfCNICS ASSBfflUD I, TCSTCD BOWS, FCR CSC CB KUS CMi. 

fir. jb pACK»a; av was/son, Di>k i.bjk vt.tu Tro.OTB6,Vuc»u6. s 

CV ; 24 *iJrMj linei, *mi kill nr. «t Ml: »it>i Zlloi Inc.'s ZSOli 
— - Ooafnjter B^4rd SMIi Lxteniri Aiimiii 



12SK Static T 



vill n 



JCMit I 



inlth It 



U CSC only 



WWMX DESIOa msnu 2-2 2 Double siiied »" Dri« 
TlLfMMO 9;0C Sfurt TfcnJ njl wliii e«ri function 1 
TBLWIKO 950 S<vrt TemI nil sepir.tr ieytwJrt 
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TERMINAL 

DATA 

CORPORATION 



MODEL 1200 RS-232 BI-DIRECTIONAL 
DATA SPLITTER 

available in kit form 

Model 1200K gives the terminal or micro- 
processor user a second interface for a printer, 
plotter, cassette or tape drive. It operates at any 
speed & isolates the two output devices from 
each other, while providing 2 RS-232 interfaces 
from the terminal or microprocessor. 

The kit consists of 3 RS-232 connectors, 
printed circuit board, all necessary components, 
enclosure, mounting hardware & assembly in- 
structions $69.00 

write or call 

TERMINAL DATA CORP. 

11B7BCoakleyCir. 

Rockville. MD 20B52 

(301) 881-7655 
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6800 Micro Modules 



,"]..t.v "Illicit' „, 




FOR INTERFACING TO: sensors, 
transducers, analog signals, sole- 
noids, relays, lamps, pumps, AC 
motors, DC motors, stepper motors, 
keyboards, displays,488 GPIB. 

ADDITIONAL FEATURES: 6800 MPU. 
counter/tlmer,fall safe battery back up 



Lafoyefte. IN 47904 
I 317-742-8428 



COMPUTERS 

CIP SERIES II - $479.00 

OUR PRICE - $399.00 

other OSI discounts available 



CALL NOW TOLL FREE 

1-800-558-0870 

COMPUTERS 
PLUS, INC. 

2749 S 108th St. 

MILWAUKEE, Wl 53227 

[414)321-1770 

IN WISCONSIN 



DISK DRIVES 

REMEX 

Compatible with IBM and Shugart. 
Double sided, Double Density 

1600 KBytes. 

RFD4000 $595 

Double Sided, Double Density 

800K Bytes 

RFD2000 S395 

For fast delivery, send certified 
checks, money orders or call to 
arrange direct bank wire transfers. 
Personal or company checks require 
two weeks to clear. California Res. 
add 6% sales tax. Minimum ship- 
ping charge S 1 0.00. No CO. D. 
Electronic Equipment Unlimited 
3845 Birch Street 
Newport Beach, CA 92660 

PH: (714) 540-5231 
Pricing and availability subject to 
change without notice. 
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NEED A LETTER QUALITY PRINTER 
BUT DON'T WANT TO PAY THE PRICE? 

Then American Business Computers Has Just The Printer For You! 



SiartmU-r funiishvs J lii'tir 
iDjrii'n Nsiufi a 'Xy<hnnulvr iihfc/. 
11 pniifittvs iMifiriiilaDIc at/utniis. 



Ihv SUinrriUf nccntttntnddU'S 
petp^T ttittths up tit iH/ iiiiii i I'i" t. 
fiictinii feeciin}i a»ifinit'iusf</ntis i 
'>if, /<>/(/ ptt/K-,: 



Call Us For A Price 

That Will Pleasantly Surprise You 




OpiTUlioual fniiit panel 
suitihfs. mountcti on a I'Chnaul 
Kith the .\7<rfM.\" indicator.';, prtiiielf 
Svh'ci. a nv revel, anil f^ntir.On 

ftim'tions. 



The Starwriter Daisy Wheel Printer is designed to fill a distinct gap in the peripheral marketplace. A speed of 25 cps and its low price make it the 
ideal choice for today's systems designer interested in achieving superior price/performance ratios. 

Incorporating the latest LSI technology, the Starwriter is built by one of the world's most respected computer peripheral manufacturers. The 
printer is furnished complete and ready-to-use, requiring no changes in hardware or software. Starwriter offers an industry standard parallel inter- 
face, as well as RS232-C interface. Total plug compatibility and a wide variety of interface matching capabilities help lower the system integration 
costs for OEMs and end-users. 

Using a 96-character wheel, the Starwriter produces letter-quality printing on 3 sharp copies with up to 136 columns. Starwriter offers the highest 
degree of vertical and horizontal positioning, resulting in the most precise character placement in the industry. The easy-to-change character wheel 
also makes our printer a perfect choice for international applications. Compatible with sheet feeders, starwriter accommodates paper widths to 
381 mm (15*') and uses industry standard ribbon cartridges. 

Along with a self-test capability and a programmable VFU (Vertical Format Unit), Starwriter furnishes the operator with all desirable status 
functions, commands and program selectable switches. Panel lamps indicate the current Paper, Select and Power status. 

The easy plug-in compatibility of Starwriter and its outstanding print performance makes the Starwriter perfect for TRS-80*, Apple*, and S-100 
users. 

Starwriter is backed up by a one-year warranty (3 months on parts and labor, 9 succeeding months on parts) and is further supported by a strong, 
fully trained and technically proficient service organization. The Starwriter is available for immediate shipment in any quantity desired. 

For more information, call American Business Computer, 1 18 So. Mill Street, Pryor, Oklahoma 74361 ; Telephone 918-825-4844. 

• *TM of Tandy Corp 

*TM of Apple Computer Corp. 

AMERICAN BUSINESS COMPUTERS 



118 So. Mill Street 
Pryor, Oklahoma 74361 
Telephone 918-825-4844 

Dealer Inquiries Invited 
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-COMPUTER COOLER- 



Protect ) 
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' Utililas lOO CFKV fan to remos^c Kea+ b/ luc+fON. 
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As ei ieparftte unit, vifer^ttoM will b« mlnimil^d • 
Keep jfour »ysTe»n cl«<xn ^^ r«movin^ Jus't. 
Pric.... ^^S.-^ 



-NUMERICAL ANALYSIS PR0GRAM5 - 
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• Dc+errv,ir»ant of w.at>-ix (up to BOih ord<i.-) 

• vyuQaralure and OiimpeOM XnTeqral'iOM • 

• LtgenJr-* Polynomials io^\ package pricet^SO-" 

SOFTWARE tECHNOLOGV -tibms- 

BOX 35 :^^V'i. 7 T' jd'Tt" 

SAUNOERSTOWN, Rl 02874 .riw^V-r^.^Ji^* 

« r.jJsttr.d tr»4««^ark o? Apple Computer Co.^ .* '1 6 K syj+em 



Double Side Disk Drives 




Disk Drive Subsystem with Dual Double Side 
Drives, Power Supply and Cable. Total Capa- 
city 2.4 M-Byte. Fully Assembled and Tested. 

Only II 

1 . Table Top Version $1 ,695.00 

2. Rack Mount Version 1,695.00 

3. Pair of Slides with Attachment 

for Rackmount 35.00 

4. S100 Disk Controller {handles single & 
double density in 256, 512 & 1024 byte 
sectors, single & double side) 350.00 

5. Double Side Disk Drives (1 .2 mb) 535.00 

{Qume DT/8) 

Call Now (408)496-6910 

OSM Computer Corporation 
2364 Walsh Avenue 
Santa Clara, CA 95051 



COLOR VIDEO MONITORS 

RGB AND COMPOSITE 

VIDEO 

•TC-700 13" color video monitor/receiver, 
NTSC composite video. $399.(X) TC-900, 
19", $595.00. Use with Apple II and III and 
other computers. 

•CM-19RGB: 19" screen, 3 modes: RGB, 
Composite video, TV. $895.(X). 
•Apple in RGB Interface: Converts RGB 
data from Apple HI to produce 16 color 
display on RGB monitor. $129.00. 
•Hitachi Hi-Res RGB, 13" character 
display, 2000, 80 x 24, 5 x 7 dot matrix, TTL 
inputs. $1200.00. 

•Sony TV to video monitor conversion kit, 
MCK 100: $135.00. 

•OEM 13" and 19" RGB color monitors, 
immediate delivery, prices and specs, on re- 
quest. 

For additional information, contact: 



P.O. Box 339 

Warrington, Pa. 18976 

(215) 343-3000 



'W, 
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STEPPER MOTOR/ 
DRIVER BOARD 

Interface your computer to 

the REAL world 

Indispensable for Robotics 

Man\; control applications 

Each pulse from \;our computer steps 

the motor 7.5" 
Features: 

• North American Philips K82701P2 
type Stepper motor 

• SAA 1027 Stepper motor control I.C. 

• Optically isolated 

• 12 V DC operation 

• All l.C.'s socketed 

• Computer controls direction of 
rotation, 7.5*' per step 

PRICE 

Complete DRIVER ASSEMBLY, inci. all 

l.C.'s, assembled and tested (docs not include 

motor) $39.95 

STEPPER MOTOR S28.95 

SAA 1027 Driver chip only $16.50 

Data, schematics are included 

TciTns: Check or money order U.S. funds only. Add 

2% (or shipping and handling. (N.Y. state residents 

add 7% sales tax) Immediate deliveiy from stock. All 

items guaranteed. 






P.O Box 56 

Bellport. New York 11713 
1516)286-2144 



AFFORDABLE 

Here at K L F X , affordable is not 
a motto , it's a way of doing business. 
Prices start at $1695.00, for a single 8" 
drive system. 

All systems feature a single board Z-80 
CPU ( NO BUSS HEADACHES ), runs CP/M*2.2 
( BIOS INCLUDED ), reliable SD recording, 
64K bytes of RAM, four channel CTC , and 
either an 80 x 2k full-featured video 
interface cr a two channel serial inter- 
face. PLUS a six month full warranty . 
O PTIONSt 

2 Channel parallel interface- add $29.93 

Both serial & video interface- add $95.95 

Single to dual drive conversion kit vfith 

drive and necessary hardware- add $'*-95'00 

All options may be installed by customer. 

KLOF OX 

PC BOX 93 

SAN LUIS OBISPO, CA 93406 

(8 05) 541-0384 

CP/M is a trademark of Digital Research. 

Only 90 days on drives. 



INDUSTRIAL CROSS- 
MACRO ASSEMBLERS 



written in FORTRAN IV 

New, two-pass macro assemblers for all popular micros can 
be run on any general-purpose computer with standard 
FORTRAN. Each assembler supports macros, conditional 
assembly, and relocatable object code. All the original 
mnemonics and addressing modes, many assembler dir- 
ectives, long error messages and more. Produces 
printed assembly listing, and object code file. 



PROGRAM NO. 

MASM68E3 
MASM6809 
MASM6805 
MASM6801 
MASM6800 
MASM6502 
MASM80a5 
MASM)602 

Pockoges ln<lude detailed 
commented), source on m 
Service. Cord decks olio i 



FOR MACHINE PKG. PRICE 

MC68000 S500 

MC6809 400 

MC6805 400 

MC680) 350 

MC6800 300 

MCS65XX 375 

8080 .'8085 350 

CDP1802 300 



I IDM's Soflwore Support 



IDM 



intelligent devices of minnesota 
p.o. box t4S3a minneapotis, mn. 
6121 437-0787 
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PASCAL SOFTWARE 



Business Application Programs: 

Accounts Receivable $795 

Accounts Payable $795 

General Ledger $795 

Payroll/Job Costing $795 

Property Management $995 

Engineering Application Programs 
Customized Installation on Request 
Supplied on single-density, soft- 
sectored, 8" floppy disks; require 
48K RAM. 

HELU CORPORATION 

P.O. Box 596 

AIEA, HI 96701 

(808) 456-1189 




WANTED: 



APPLE, PET, TRS-80, CP/M 

SOFTWARE 

Westico is a publisher and distributor of 
professional software for microcomputers. 
If you have a new program ready for 
distribution or want your existing programs 
to reach a larger market, contact: 

Phillip Woellhof, V.P. fVlktg. 

Westico, Inc. 

25 Van Zant Street 

Norwalk. CT 06855 

(203) 853-6880 
To increase your profits, take advantage 
of Westico's worldwide promotion and 
distribution. 

WESTICO 

The Software Express Service 
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AD & DA CONVERTER 




JBE A-D & D-A Converter can be used 
with any system having parallel ports 

• Interfaces with JBE Parallel I/O Card 

• D-A conversion time — 5jlis • A-D 
conversion time — 20 /lis • Uses JBE 
5V power supply • Parallel inputs & 
outputs Include 8 data bits, strobe 
lines & latches • Analog inputs & ouP' 
puts are medium impedance to 5 volt 
range. \ 



79-287 

Bare Board $39.95 



ASSM. $79.95 
Kit $59.95 



6502 MICROCOMPUTER 




This control computer has: • 1024 
bytes RAM (two 2114s) •2048 bytes 
EPROM (2716) • Uses one 6522 VIA 
(comp. doc. incf.) • Interfaces with JBE 
Solid State Switches & A-D & D-A Con- 
verter • Uses JBE 5V power supply 
• 2716 EPROM available separately 
(2716 can be programmed with an 
Apple II & JBE EPROM Programmer & 
Parallel Interface) • 50 pin connector 
included in kit &assm. 
80-153 ASSM. $110.95 

Bare Board $49.95 K!t$ 89.95 



Z80 MICROCOMPUTER 



SOLID STATE SWITCH 




Your computer can control power to 
your printer, lights, stereo & any 
120VAC appliances up to 720 watts (6 
amps at 120VAC). Input 3 to 15VDC 
• 2-14MA TTL compatible • Isolation 
— ISOOV • Non zero crossing • Comes 
In 1 or 4 channel version • Includes 
doc. for interfacing with Dimmer Con- 
trol, 

79-282-1 ASSM. $13.95 

Bare Board $6.95 Kit $10.95 

79-282-4 ASSM. $49.95 

Bare Board $24.95 Kit $39.95 



APPLE II DISPLAY BOARD 





JBE is announcing a single board 
dedicated computer designed for con- 
trol functions. It features: • A Z80 
Microprdcessor software compatible 
with the Zao; 8080 & 8085 
Microprocessors • Uses a Z80 PIO chip 
for I/O which has 2 independent 8 bit 
bidirectional peripheral interface ports 
with handshake & data transfer control 
• Uses one 2716 EPROM {2K)& two 2114 
RAM memories (1K) • Single 5V power 
supply at 300MA req. ♦ Clock frequency 
is 2MHz, RG controlled • Board comes 
with complete doc. • 50 pin connector is 
included •2716 EPROM available 
separately. 

80-280 ASSM. $129.95 

Bare Board $49.95 Kit $119,95 



PRINTER INTERFACE 




' ■liiiitiiiifiiiininii'iii 



JBE Parallel Printer Interface Interfaces your 
Apple 11^-* to Centronics"^ compatible 
printers. This 3" x 4" board features: on 
board ROM compatible with Integer Basic, 
Applesoft® and Pascal''- • Has one 8 bit 
parallel latched output port with selectable 
positive or negative stro be and one bit input 
selectable for Ready or Ready • Cable and 
Connectors available separately. 

80-297 ASSM. $79.95 

Kit $69.95 
4 ft. Std. Dip Jumpers 16 pin $ 4.25 
Champ Connector $ 9.95 



6522 APPLE II INTERFACE 



POWER SUPPLIES 



• Use wall transformers for safety 

• Protected against short circuit and 
thermal breakdown. 

5 VOLT POWER SUPPLY 
Rated at 5V 500MA • Operates JBE A-D 
& D-A Converter, Z80 & 6502 Microcom- 
puters, 8085 & 8088 Microcomputers. 
80-160 ASSM. $20.95 

Bare Board $8.95 Kit $1 6.95 

±12 VOLT POWER SUPPLY 
Rated at ± 12V 120MA • Can be used as 
a single 24V power supply • Ideally 
suited to OP-AMP experiments. 



80-161 

Bare Board $8.95 



ASSM. $22.95 
Kit $18.95 



80-144 

Bare Board $25.95 



ASSM. $49.95 
Kit $42.95 



• Has run-stop, single 
step switch • Has 16 
address LEDs, 8 data 
LEDs & 1 RDY LED 

• All lines are buf- 
fered. 



ICS 



6502 
6522 
Z80 

Z80 PIO 
2716 5V 



$9.95 
$9.95 
$9.95 
$9.95 
$14.95 




• Interfaces printers, synthesizers, 
keyboards, JBE A-D & D-A Converter & 
Solid State Switches • Has handshak- 
ing logic, two 6522 VIAs & a 74LS74 for 
timing. Inputs & outputs are TTL com- 
patible. 

79-295 ASSM. $69.95 

Bare Board $39.95 Kit $59.95 



2716 EPROM PROGRAMMER 




JBE 2716 EPROM Pro- 
grammer was designed 
to program 5V 2716 
EPROMS •It can "also 
read 2716s. It interfaces 
to the Apple II using 
JBE Parallel 1/0 Card & 
four ribbon cable con- 
nectors • An LED indicates when 
power is being applied to the EPROM 
• A textool zero insertion force socket 
is usedfor the EPROM • Comes with 
complete doc. for writing and reading 
In the Apple II or Apple II + • Cables 
available separately. 



80-244 

Bare Board $24.95 



ASSM. $49.95 
Kit $39.95 



BARE BOARDS 



APPLE 11 EXTENDER BOARD 

SVz*' X 2V^'*. Price includes 50 pin 

Apple Connector. 

80-143 $12.95 

8085 3 CHIP SYSTEM 

State-of-the-art system using ah 8085, 
8156 & either an 8355 or 8755 

• Instruction set 100% upward com- 
patible with 8080A. 

Bare Board $24.95 

8088 5 CHIP SYSTEM 

An 8086 family microcomputer system 
using an 8088 CPU, 8284, 8155, 8755A 
& an 8185. 
Bare Board $29.95 

CRT CONTROLLER 

This intelligent CRT Controller is 
based on an 8085A Microprocessor & 
an 8275 Integrated CRT Controller. It 
features: • 25 lines, 80 characters/line 

• 5x7 dot matrix • Upper case only 
•Two 2716s 'Serial Interface RS232 
& TTL • Baud rates of 110, 150, 300, 
600, 1200, 2400, 4800 & 9600 

• Keyboard scanning system • Req's. 
unencoded keyboard • Uses -i- 5V & 
±12V power supplies. 

Bare Board $39.95 



50 pin connector 
STD. Dip Jumpers 
16 Pin, 2 ft. 



$5.95 
$4.25 



MC 



jQHiv Bell Eivgiiveeriivg 

ALL PRODUCTS ARE AVAILABLE FROM JOHH BELL EHGIHEERIHG • P.O. BOX 338 
REDWOOD CITY, CA 94064 • ADD 6% SALES TAX IN CALIFORNIA • ADD 5% SHIPPING & HANDLING 

(415)367-1137 



VISA 



FLOPPY DISKS 

8" & 5 1/4" 

OPUS-$26.00/Boxofio 
3M-$32.00/box of 10 
iwif-in PO Box 5059 

06460 
(203)877-3610 

We carry a full line 
of computer supplies 

Send for free cata log. 

VISA- MASTERCHARGE-CHECK 
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LOW PRICES 

American Express, MasterCard & VISA 

accepted. Checks require time to clear. 

CA add 6% tax. All add 3% for shipping. We 

carry most all brands, micros, terminals. 

printers, software and accessories. 



SP ELECTRONICS 

P.O. Box 8265 
Sacramento, CA 95818 

(916) 442-2323 
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Know The Reasons Why 

The F0RCE-80 is your 

"Best Buy." 

FORCE-80 The computer protector 

• Power dropout protection 

• Suppresses transient voltages 

• Suppresses RFI 

• Disc protection 

• Factory warranty 

• Satisfaction guaranteed 

• Direct from factory 

FORCE-80 

Only $121.50 plus $5.00 shipping & handling 

Check, Mastercharge, Visa accepted 
(5% discount for cash) ^^^^ 
No C.O.D.'s please ^jj^ 

P&S Electronics, Inc. 

P.O. Box 23014 Dept. B 
Nashville, TN 37202 

Allow 6-8 weeks for delivery. 
Add 14 days for personal checks. 
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ONE BOARD CP/M SYSTEM! 



only $750 

Assm., Tested 

& Burned-In 

for one week 



Features: 

• SVi by 12 inches 

• 10 MHZ 8085 CPU 

• 64K RAM 

• 3 RS-232 channels 

• 8272 Floppy Disk Controller 

• Handles Single/Double Density 

• One to Four Drives. 801R or 
850R. 

Documentation SI 5. 

CP/M Floppy Disk Operating System SI 50 

Check or Money Order 



c 



autocontroll 



11744 Westline Industrial Drive 

St. Louis. MO 63141 

(3141432-1313 



) 




j^^^y ^Having trouble 

learning to use 

your computer? 

FReference manuals don't teach. Most BASIC 
texts don't cover specific personal computers. 

TIB solves these problems 
with step-by-step books 
tailored for your machine. 

For PET/CBM 

Understanding Your PET/CBM $16.95 

Vol 1: Basic Programming 

PET Graphics $ 6.95 

For OSI CIP/C4P 

Understanding Your CI P/C4P $ 9.95 

A Workbook of BASIC Exercises 

Money Back Guarantee. VISA/MC accepted. 

All prices include UPS or 1st Class postage. 

TIS, Dept B I /AS:^ 

Box 921 ^ V^*^J 

Los Alamos. NM 87544 

V 




* APPLE II USER'S « 
*********************** 



FTo3ran.s 1 a te] y-?-??-? 

Put yoijr proarariis to uork earnina 
for you today ! tie gant to market 

uour best ^roarams bu offerina them 
to user '5 throuah our eMJ^aniJina 
SOFTWARE LIBRARY. . . . 



Ue 



as. Su 



EIiUCATIONALr MEDICALr LEGAL, 

»USINESSt ACCOUNTINGf STATISTICAL» 
ENGINEERINGf HOMEf UTILITY, and 

GAMES' 

riease drop us a line uith details 
of •:<our F'Toaranis. In return. we 
will send sou the specifics of our 
rtiarketina process. 

If aou UQuId like to be on our 
SOFTWARE LlIiRARY CATALOG mailir.a 
list theri check the rearier service 
riuu.her below... (DEALER INQUIRIES 

INVITE*) . . . 

WRITE to: 

HCU3 ENTERPRISES 

r.n. BOX 510 

GOUTHBURY, CT. 
ZIP CODE 06488 
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MULTIPLE TERMINALS WITH CP/M®! 

Irvine Computer's NEW Model 100 Transaction 
Multiplexer lets you construct CP/M®-based, 
multi-terminal, transaction-oriented applications 
without requiring additional system memory, serial 
interfaces, or a multiuser operating system! 

The Model 100 connects to your computer in place 
of your existing RS-232 console terminal. Up to 
seven (7) RS-232 terminal devices can then be 
connected to the Model 100. When the computer 
is busy, the Model 100 buffers all terminal input 
data until the application program asks for it. 

NO CP/M® mods, hardware mods, nor assembly- 
language code is required. Applications can be 
written in high-level languages. Loaded with 
features! Si 495, quantity one, F.O.B. Costa 
Mesa, CA. Limited manufacturer's warranty. 
For more information, call or write: 

EASTERN U.S. AND FOREIGN: 

Wright Marketing Company, Ltd. 

19104 Rhodes Way 

Gaithersburg, MD 20760 (301)840-1928 

WESTERN U.S.: 

Irvine Computer Corporation (mfgr.) 

3001 Red Hill Avenue, 6-103 

Costa Mesa, CA 92626 (714) 557-5292 

CP/M® is a registered trademark 
of Digital Research. 



S-100 6809^ 

conlrols floppy ^ 




ui 



rTriiT#^ 



• Controls 3 Mini Floppy Drives 

• Serial RS-232C port with 14 baud rates 

• Two parallel potts 

• 16 I/O decoded address lines 

• 24K bytes of EPROM space, or 12 Kbytes 

of RAM space 

• Accept all JEDEC pin-out Byte-Wide 

memory ICs 

• Multi-Vendor software adaptable 

• Industry, Business, Home and University use 

• Assembled and tested $395.00. 60 day delivery 

• Checks or C.O.D. orders accepted 

• DEALER INQUIRIES INVITED 

LOGICAL DEVICES, INC. 

781 W. Oakland Paik Blvd. 

Ft. Lauderdale, Fla. 33311 

Tel: (305)665-8103 



DOUBLE YOUR LA36 
DECWRITER-SSPEEDT0 60CPS 



The ACCELEWRITER converter enables you 
to convert the LA36Decwriter from 10/15/30 
to 10/30/60 CPS 

Utilizes Decwriter's own built-in 60 CPS. 

speed 
Plugs into logic board 
Compatible with Decwriter option boards 
Decwriter reconverts to "stock" in 

seconds 
Thousands sold 
in use for over 3 years 
Full one-year warranty 
$115 includes shipping 

Brochure sent promptly at your request. 
Write or call us. 



LARKS ELECTRONICS & DATA 

P.O. Box 22. Skokie. IL 60077 
(312) 677-6080 
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16K Memory 8/$19.95 



4116 200ns 
ALL MERCHANDISE 100% GUARANTEED! 



NEC Mpstek 

CALL US FOR VOLUME QUOTES 



LS SERIES 



74LS00 


.32 74LS155 


1.19 


74LS01 


.28 74LS156 


.95 


74LS02 


.38 74LS157 


.79 


74LS03 


.32 74LS158 


.82 


74LS04 


.35 74LS160 


.94 


74LS05 


.28 74LS161 


.99 


74LS08 


.38 74LS162 


,99 


74LS09 


.38 74LS163 


.99 


74LS10 


.32 74LS164 


,99 


74LS11 


.29 74LS165 


.99 


74LS12 


.29 74LS166 


2.40 


74LS13 


.38 74LS168 


1.79 


74LS14 


.99 74LS169 1.79 


74LS15 


,35 74LS170 


1.89 


74LS20 


.26 74LS173 


.82 


74LS21 


.30 74LS174 


1.19 


74LS22 


.34 74LS175 


1.09 


74LS26 


.40 74LS181 


2.19 


74LS27 


.35 74LS190 


1.15 


74LS28 


.39 74LS191 


1,31 


74LS30 


.35 74LS192 


,88 


74LS32 


.39 74LS193 


.98 


74LS33 


.54 74LS194 


1.80 


74LS37 


.78 74LS195 


1,39 


74LS38 


.39 74LS196 


.82 


74LS40 


.25 74LS197 


.82 


74LS42 


.79 74LS221 


1.28 


74LS47 


.78 74LS240 


1.89 


74LS48 


.78 74LS241 


1.89 


74LS51 


.35 74LS242 


1.89 


74LS54 


.35 74LS243 


1.89 


74LS55 


.32 74LS244 


1.79 


74LS73 


.44 74LS245 2.89 


74LS74 


.48 74LS251 


1.32 


74LS75 


.58 74LS253 


.89 


74LS76 


.50 74LS257 


.89 


74LS78 


.59 74LS258 


.89 


74LS83 


.90 74LS259 


2.89 


74LS85 


1.23 74LS260 


.68 


74LS86 


,45 74LS266 


.68 


74LS90 


.70 74LS273 


1.69 


74LS92 


.82 74LS275 


3.39 


74LS93 


.71 74LS279 


.59 


74LS95 


1.11 74LS283 


1.03 


74LS96 


.86 74LS290 


1.25 


74LS107 


.43 74LS293 


1.89 


74LS109 


.49 74LS295 


1.09 


74LS112 


.48 74LS298 


1.24 


74LS113 


.48 74LS352 


1.59 


74LS114 


.55 74LS353 


1.59 


74LS122 


,55 74LS363 


1.39 


74LS123 


,99 74LS365 


.99 


74LS134 


2.99 74LS366 


.99 


74LS125 


.99 74LS367 


99 


74LS126 


,88 74LS368 


.99 


74LS132 


.69 74LS373 


1.85 


74LS136 


,58 74LS374 


1.81 


74LS138 


.79 74LS377 


1.48 


74LS139 


.79 74LS385 


1.90 


74LS145 


1.19 74LS386 


.65 


74LS148 


1.39 74LS390 


1.90 


74LS151 


.79 74LS393 


1.90 


74LS153 


.79 74LS395 


1.69 


74LS154 


2.39 74LS670 2.20 



SPRING MEMORY SALE 



2101 

2102-1 

21L02-1 

2111 

2112 

2114 

2114L-2 

2114L-3 

4027 

4116-15 

4116-20 

4116-30 



RAMS 

(450ns) 
(450ns) 
(450ns) 
(450ns) 
(450ns) 
(450ns) 
(200ns) 
(300ns) 
(250ns) 
(150ns) 
(200ns) 
(300ns) 



2.49 

.99 

1.29 

2.99 

2.99 

2.95 

8/29.95 

8/24.95 

4.95 

8/21.95 

8/19.95 

8/18.99 



lOOpcs 

2.29 
.95 
1.15 
2.49 
2.79 
2.85 
3.10 
2.95 
3.95 
2.65 
2.35 
2.29 



EPROMS 



1702 

2708 

2758(5v) 

2716(5v) 

271 6-1 (5v) 

TMS2516 

TMS2716 

2732 

TMS2532 

TMS25L32 

TMS2564 



( 1us) 
(450ns) 
(450ns) 
(450ns) 
(350ns) 
(450ns) 
(450ns) 
(450ns) 
(450ns) 
(450ns) 
(500ns) 



NEED YOUR ORDER 
SHIPPED TODAY? 

THEN CALL TOLL FREE 

800-538-5000 

IN CALIF. 

800-662-6233 

BEFORE YOU 

BUY, CALL US. 

WE WILL BEAT 

ANYONE'S PRICES 



6800 



6800 
6810 
6820 
6821 
6828 
6834 
6850 
6852 
6875 



11.75 
4.60 
5.75 
6.40 
9.95 

19.95 
5.75 
5.75 
6.95 



Z80 



Z80 

Z80A 

Z80-CTC 

Z80-DMA 

Z80-PIO 

Z80-SIO/2 

Z80-SIO/9 



9.95 
12.95 

7.65 
18.00 

7.60 
27.50 
20.50 



MISC. 



1771-B01 

3242 

AY5-1013 

8T26 

8T28 

8T97 

8T98 , 



24.95 
9.95 
4.99 
2.49 
2.49 
1.69 
1.69 



4.95 

4.95 

9.95 

7.95 

12.95 

9.95 

9.95 

29.95 

21.95 

29.95 

179.95 



lOOpcs 

4.75 
4.75 
Call 
6.95 
10.95 
9.50 
8.95 
Call 
Call 
Call 
Call 



8080 



8080A 

8085A 

8212 

8214 

8216 

8224 

8226 

8228 

8238 

8251 

8253 

8255 

8257 

8259 

8275 

8279 



3.95 

12.95 

2.75 

5.25 

2.75 

2.95 

3.49 

4.95 

5.50 

6.95 

12.95 

6.50 

16.95 

14.95 

49.95 

15.95 



T.V. 
CIRCUITS 



MC1330 

MC1350 

MC1358 

LM380 

LM565 

LM741 

LM1310 

LM1800 

LM1889 



1.89 
1.29 
1.79 
1.29 
.99 
.29 
1,90 
1.99 
2.49 



7400 SERIES 



7400 
7402 
7404 
7406 
7407 
7408 
7410 
7420 
7430 
7432 
7440 
7442 
7445 
7446 
7447 
7448 



.19 
.19 
.24 
.29 
.29 
.24 
.19 
.19 
.19 
.29 
.19 
.49 
.69 
.69 
.59 
.69 



7450 
7472 
7473 
7474 
7475 
7476 
7483 
7486 
7490 
7491 
7492 
7493 
7496 



.19 
.29 
.34 
.35 
.49 
.35 
.65 
.35 
.49 
.69 
.59 
.49 
.74 



74100 1.19 
74107 .34 
74121 .34 



74123 .59 
74151 .69 

74153 .59 

74154 1.49 
74156 .69 
74157 
74161 
74163 
74164 

74173 1.39 

74174 .89 
74175 
74176 
74192 
74193 
74196 



.69 
.79 



.89 



.79 

.79 
.79 , 



74S00 SERIES 



74S00 ,50 74S124 

74S02 .50 74S174 

74S04 .50 74S188 

74S08 .50 74S195 

74S37 .55 74S240 

74S74 .80 74S260 

745113,79 74S287 



3.95 74S288 4,75 

1.49 74S387 5.75 

4.75 74S471 18.75 

1.95 74S472 18.75 

2.95 74S474 19.95 , 

1.80 74S570 7.80 

4.75 74S571 7.80 | 



IC SOCKETS I VOLTAGE REG's Itransistors^ 



8 pin ST 10/1.29 

14 pin ST 10/1.29 

16 pin ST 10/1.29 

18 pin ST 10/1.29 

20 pin ST 10/1.29 

22 pin ST 10/1.29 

24 pin ST 10/1.29 

28pinST 10/1.29 

40 pin ST 10/1.29 
ST = SOLDERTAlL 



8 pin WW 
14pinWW 
16pinWW 
18 pin WW 
20 pin WW 
22 pin WW 
24 pin WW 
28 pin WW 
40 pin WW 



.59 

.69 

.69 

.99 

1.09 

1.39 

1.49 

1.69 

1.99 



WW = WIREWRAP 



4K STATIC 
RAM SPECIAL 

MOTOROLA 

PART #MCM66L41C-20 
REPLACEMENT FOR 
TMS4044-20 4096x 1 

THESE ARE CERAMIC 20Ons 
LOW POWER RAMS IN A STANDARD 

18 PIN DIP. 
VERY LIMITED SUPPLY. THEY WON'T 

LAST LONG AT THiS PRICE. 

3^\a 16/59^5 



7805T .89 

7812T .89 

7815T .99 

7824T .99 

7805K 1.39 

7812K 1.39 

78L05 .69 

78L12 .69 

78L15 .69 



7905T .99 

7912T .99 

7915T 1.19 

7924T 1.19 

7905K 1.49 

7912K 1.49 

79L05 .79 

79L12 .79 

79L15 .79 



LINEAR 



LM301V 


.34 


LM556 


LM308V 


,98 


LM565 


LM309K 


1 49 


LM566V 


LM311V 


,64 


LM567V 


LM317t 


2.29 


LM723 


LM318V 


1.49 


LM733 


LM323k 


4.95 


LM741V 


LM324 


,59 


LM747 


LM339 


.99 


LM748V 


LM377 


2 29 


LM1310 


LM380 


1,29 


LM1414 


LM555V 


.39 


LM1458V 



.69 LM1488 

.99 LM1489 
1.49 LM1800 
1.29 LM1889 

.49 LM3900 

.98 75451V 

.29 MC1330V1.89 

.79 MC1350V1.29 

.59 MC1358 1,79 
1.90- 
1.59 

.69 



1.39 
1.39 
1.99 
2.49 
.59 
.39 



2N2222 10/1.00 100/8.99 

2N3904 10/1.00 100/8.99 

I2N3906 10/1,00 100/8.99 

12N3055 .79 10/6,99] 



LEDS 



V = 8 pin 



K=TO-3 i 



Jumbo Red 


10/1.00 


Jumbo Green 


6/1.00 


Jumbo Yellow 6/1.00 


5082-7760. 43'CC .79 


MAN74.3CC 


.79 


MAN72.3'CA 


.99 


DIP 




SWITCHES 


4 position 


.99 


5 position 


1.02 


6 position 


1.06 


7 position 


1,09 


8 position 


1.14 




IDR MICRODEVICES, INC. 

1101 South Winchester Blvd. 

San Jose, California 95128 

800538-5000 408247-4852 



TERMS: Include S2.00 for shipping. $10.00 minimum order. 
Send SASE (or complete catalog. Bay Area Residents add 
672% sales tax Calif. Residents add 6% sates tax. We 
reserve the right to limit quantities and substitute 
manufacturer. Prices subject to change without notice. 
Foreign orders add suff. postage. 



Circle 209 on Inquiry card. 
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ISIPERLEHERJ 

Is For 
SuperBrain® People! 

Now, owners and operators of Intertec 
SuperBrain computers around the world 
have a special newsletter to call their own! 
Superletter is packed with important 
technical news, accessory ideas, and 
CP/M software designs for the SuperBrain. 
Regularfeatures include Technical Corner, 
Q &A Forum, intertecFactory News, Guest 
Interview, and Super Classifieds. 
For subscription info and adrates, contact: 

SIPERLEHER 

Abrams Creative Services 

P.O. Box 3121 

Beverly Hills. CA 90212 

(213)277-2410 



TWX-LINK 

TWX-LINK is a complete software 
package which interfaces your micro- 
computer to the Western Union TWX 
network. 

Using an FCC approved direct connect 
modem, TWX-LINK allows your com- 
puter to act as a TWX terminal for 
both incoming and outgoing messages. 

TWX-LINK constantly monitors your 
TWX line. Incoming messages are 
automatically received, acknowledg- 
ed, and written to disk storage. 

TWX, TELEX, MAILGRAMS, AND 
TELEGRAMS can all be created, 
edited, and sent from your computer 
by using TWX-LINK. 

Call, write, or TWX for more info: 

CAWTHON SCIENTIFIC GROUP 

24224 Michigan Avenue 

Dearborn, Michigan 48124 

PH: (313) 565-4000 

TWX: 810-221-1265 



THE COMPUTER OF THE FUTURE 

Bigger than 8-bit. smaller than 32-bit; IEEE 
696/S-100 connpatibilitY and RS-232 I/O. 
Next Year -the connputer of the future with 
user software will be here at S20.000. 
TODAY we can offer you the NUCLEUS of 
TOMORROW'S computer for only - 

$2995 

A package of IEEE standard boards AND 
the latest 16-bit software - O.S. and PASCAL 

• DUAL CPUs- 8085 for current programs 

- 8088 for 16-bit software 

- without changing hardware 

• 64K byte fast, reliable RAM 

• DMA Disk Controller 

• Support board - clock, RS-232 port, etc, 

ACT NOW - LIMITED QUANTITIES 

AVAILABLE AT $2,995 PRICE 

CALL or WRITE NOW FOR FULL DETAILS 

(213) 454-2100 

SYSTEM INTERFACE CONSULTANTS. INC. 
17440 Revello. Pacific Palisades, CA 90272 



computer systems 



-TWL- 



estoblished 1969 



Circle 3 on inquiry card. 



Circle 63 on inquiry card. 



Circle 395 on inquiry card. 



INVENTORY CONTROL SYSTEM 

WITH PARTS EXPLOSION FOR 
FINISHED GOODS AND ASSEMBLIES 

Parts requirements forecasting & Pull Sheets 

Reorder Reports 

Economic Order Quantities 

5000 Items per 8" disk 

AVAILABLE FOR CROMEMCO. CP/M®. 

AND OASIS OPERATING SYSTEMS 

Hardware requirements: 64k RAM, 
132 Column printer. 

Manual and 8" floppy disk $250. 

Multi-level explosion version $499. 

Job Costing $350. 

Accounts Receivable. Accounts Payable. 
Order Entrv, General Ledger. Payroll and 
Mailing List programs also available. 

FEITH SOFTWARE, INC. 

204 MARVIN RD. 

ELKINS PARK, PA. 19117 

1215) 782-8240 



MAXI MICRO 




MAGNOLIAI 

MICROSYSTEMS 

2812 Thorndyke W. • Seattle. WA 98199 
(206) 285-7266 [800) 426-2841 

CP/M is a trademark of Digital Research 



Tl 820 KSR PACKAGE 



NEW 
$1737 



BRAND NEW IN BOX WrTH 112 PAGE MANUAL 



FULL (Tl item »101) OPTION •PACKAGE": Device Jorms conlrol. 
compressed & expanded print, 18 key numeric pad, full ASCII. Wecounl 
more than lOO user selectable options 4 features This virtually assuras 
compatibility with your application 

PARTIAL LIST OF FEATURES 

PRINTER: 1S0 CPS: 9X7 dot matrix: 12B ASCII characters including 
control ctiars (great lor debug), forms control; double-width and 
normal, compressed and standard prts (4 styles) to 218 chars /line; 
bidirectional; 1260 char buffer: V & H tabs: 3"-lS" tractor teed; 6 & 6 
lines per inch; sgl/dbl spacing; last char, visibility: skip perf.; auto. CR- 
LF; programmable new-line response 

KEYBOARD: Full ASCII; 18 koy num, pad; prog CR and ENTER keys; 
control panel with numeric display: aulo repeat; N-key rollover; pull-out 
operator's rQlerence cards, deep dish keys 

GENERAL: Full blown RS-232; 110-9600 baud: EIA & 0C3/0C1 busy: 
Bell 103. 113, 202 4 212A modes; local/slandby/olf-line modes: non- 
volatile option/lorms/21 char. prog, answerback memory; parity select.; 
6' EIA cable: FOX/HOX/HOX w/reverse channel. 

PRICING: List price lor this configuration Is $2420. Ourprice.brandnew 
in original box, guaranteed working to lull specilicalions. $1737 FOB 
Morns Plains. NJ. COO and credit cards on approval. NJ add sales lax. 
Call or write lor full specifications 



ELECTROVALUE INDUSTRIAL INC. 






Circle 162 on inquiry card. 



Circle 226 on inquiry card. 



Kl.- , ---ERrJlTIIi , FVaY TO ISE DIGI-U.'«\ 

DIGITAL ^ 



RF-LINK 




rawrics 

TOTS 



At® MW.-V-WOT M(»; a«ftTIVE A«>I.IC»TIC»B 



_ "i>;is diqitJl BF trir\sm.tter , 

( Tr^jT'^siit""* J rooDivor lirJca >"C«r errfiitor's 

— T/ i-itcllKjen^ to robots, aV^Via 

f nrctc stjuora, periP»>crals & 

>A^ J^ ■ W without a^y vii«, cjijles 



xii application ratra. 



E/Z ASSOCIATES 

S5B9 STAPCTCST DS. 



APPLE OWNERS! 

Combine your APPLE computer witli 
our high speed dual channel AID and 
controller boardsto createyour own: 

DIGITAL STORAGE SCOPE 

• Sample tate DC to 3.5 Mhz. 

• 1024 Sample Buffer Memory 

• Pretrlgger Viewing 

• Dual or Single Channel Trace 

• Trigger either channel 

• Programmable Scale Select 

All trace parameters are entered 
through keyboard to the onboard 
software included in PROM. High 
resolution graphics used to display 
waveforms. 

Price for two board system $495. 
California residents add 6% salestax. 

RC ELECTRONICS, INC. 

7265 Tuolumne 

Goleta, California 93117 

(805) 968-6614 



R TRS-80 MODEL I & III 

SPEECH & SOUND 

CLSlOM SO(;N.D : is o cor^ju&cr controlled, ccrplex 90urx3 
Generator c.3f>cible of tJircc tone irvsic as Jell os 
special soiirxl effects. Ttiroc t«r«? generators operate 
uici-i a "v-hitG" rwise souroe sixl pnxjr.imible voline 
control r.trr^j cjerierator to create a vealth of sound 
effects. All oantrol functions are latched, allcy.Jiiig 
tJie CS board to qjcrnto v.'Sule tlii pnxjram continjes, 
^n!utti-io oontinicus sound pro«lijctlon dvnrinq pcoqraro 

tslcd 

ublo cable, 
:? o(xT.itc<l siinul t-ineously. 

KIT -549/ two for S85 
ASSEMBLED --$58/ two for $98 

.1 phonejii? based sfeecti 
; high (juaii tl', inflected 
d vocribid.iry. fortj' six 



CABLE : ribbon ciblc with PC edge 

into cJq). [»rt of cn.1 or EVB.T. ,,„ 

double coble --S25 
5VDC REGULATED POWER SUPPLY . fuiiy ^ 



J^ustom 
leripherals 



. --S25 

handlirwi 



Circle 141 on inquiry card. 



Circle 346 on inquiry card. 



Circle 108 on inquiry card. 



TRS-80 
SERIAL I/O 

• Can input into basic 

• Can use LUST and 
LPRINT to output, or 
output continuously • 
RS-232 compatible • 
Can be used with or 
without the expansion 
bus • Onboard switch 
selectable baud rates 
of 110.150.300.600. 
1200. 2400. parity or 
no parity odd or even. 
5 to 8 data bits, and 1 
or 2 stop bits. D.T.R. 
line • Requires +5. 
-12 VDC • Board only 
S1 9.95 Part No. 6010. 
with parts S76.69 Part 
No. 801 OA. assembled 
S9B.25 Part No. 6010 
C. No connectors pro- 
vided, see below. 




ElA RS-23? 
tor- Part, No D625P 
S6 00 With 9 a con- 
Succor coble S19S5 
ParcNo DB25P9 



3' nbbon cable with at- 
tached conrectors to fit 
TRS-80 and our serial 
board S371Q Part No. 
3CAB40 



VIDEO TERMINAL 




I'^^W 



16 !ines. 64 columns • 
Upper and lower case 

• 5x7 dot matrix • Se- 
rial RS-232 in and out 
with TTL parallel 
keyboard input • On 
board baud rate 
generator 75. 110. 
150. 300, 600, S. 
1200 jumper select- 
able • Memory 1024 
characters [7-21 L02] 

• Video processor chip 
SFF96364 by Necu- 
lonic • Control char^- 
acters tCR. LF. -, ^, 
^, i, non destructive 
cursor. CS. home. CL 

• White characters on 
black background or 
vice-versa • With the 
addition of a key- 
board, video monitor 
or TV set with TV 
interface [part no. 
107A] and power 
supply this is a com- 
plete stand alone 
terminal • also S-100 
compatible • requires 
+ ^6. S. -16 VDC at 
100mA, andBVDCat 
1A. Part No. 1000A 

$296.45 kit. 



GAME PADDLES 

& SOUND 

FOR TRS-80 




'J^ 



Includes; 2 game pad- 
dles, interface, soft- 
ware, speaker, power 
supply, full documen- 
tation including: sche- 
matics, theory of 
operation, and user 
guide; plus 2 games on 
cassette, Pong and 
Starship War S1 57.29 
Complete Part No. 
7922C 



SERIAL/ 
PARALLEL 
INTERFACE 




• Converts serial to 
parallel and parallel to 
serial • Low cost on 
board baud rate gener- 
ator* 110to19.2K» 
Low power drain +5 
volts and -12 volts 
required • TTL com- 
patible • All characters 
contain a start bit. 5 
to 8 data bits. 1 or 2 
stop bits, and either 
odd or even parity. • All 
connections go to a 44 
pin gold plated edge 
connector • Board only 
$11.95 Part No. 101. 
with parts $42. 89 Part 
No. 101 A. 44 pin edge 
connector $4.00 Part 
No. 44P 



MODEM 




• Type 103* Full orhalf 
duplex • Works up to 
300 baud • Originate 
or Answer* Serial TTL 
input and output • con- 
nect 8 il speaker and 
crystal mic. directly to 
board • Requires -(-5 
volts* Board only$7.60 
Part No. 109. with parts 
$29,95 Part No. 109A. 



OPTO-ISOLATED PARALLEL INPUT 
BOARD FOR APPLE II 

There are 6 inputs that 
can be driven from 
TTL logic or any 5 volt 
source. The circuit 
board can be plugged 
into any of the B sockets 
of your Apple II. It has 
a 16 pin socket for 
standard dip ribbon 
cable connection. 
Board only $15.65 
Part No. 1 20. with parts $69.95. Part No. 1 20A, 




SUPER MODEM 

Originate, RS-232 and 
20 mA compatable. Full 
duplex, and half duplex. 
direct connect or a- 
coustic coupled, on 
board power supply, car- 
rier detect light, DB25 plug, 300 BAUD. Type 
103 compatable frequencies. Bare board Part 
No. 2000$21.89, Kit Part No. 2DaOA$1 33.80 




8K EPROM SAVER 




• Programs 2708's address relocation of each 
4K of memory to any 4K boundary • Power on 
jump and reset jump option for "turnkey" 
systems and computers without a front panel 

• Program saver software in 1 2708 EPROM 
$25. Bare board £45.59 including custom coil, 
board with parts but no EPROMS $1 64.69. 




APPLE II 
SERIAL I/O 
INTERFACE 



Baud rate is continuously adjustable from 
to 30.000 • Plugs into any peripheral 
connector • Low current drain. RS-232 input 
and output • On board switch selectable 5 to 
B data bits. 1 or 2 stop bits, and parity or no 
parity either odd or even • Jumper selectable 
address • SOFTWARE • Input and Output 
routine from monitor or BASIC to teletype or 
other serial printer • Program for using an 
Apple II for a video or an intelligent terminal. 
Also can output in correspondence code to 
interface with some selectrics. • Also 
watches DTR • Board only $14,95 Part No. 
2. with parts $51.25 Part No. 2A. assembled 
$62.95 Part No. 2C 



q]!31q|il£iq!pj 



PARALLEL 

TRIAC OUTPUT 

BOARD FOR 

APPLE II 

This board has 8 triacs capable of switching 
1 1 volt 6 amp loads (BBO watts per channel] or a 
total of 5280 watts. Board only $1 5.65 Part No. 
210, with parts $1 1 9.95 Part No. 21 OA 



APPLE II 
PROTOTYPING 
HOBBY/CARD 

Part No. 7907 
$21.95 



RS-232/20niA 
INTERFACE 

This board has two 
passive, opto-isola- 
ted circuits. One con- 
verts RS-232 to 
20mA, the other con- 
verts 20mA to RS- 
232. All connections 
go to a 10 pin edge 
connector. Requires 
+12 and -12 volts. 
Board only $9.95. 
part no. 7901, with 
parts $14.95 Part 
No. 7901A. 



T.V. INTERFACE 




^TAPE^\ 
INTERFACE 




• Converts a low cost 
tape recorder to a 
digital recorder • Works 
up to 1200 baud •Dig- 
ital in and out are TTL- 
serial • Output of 
board connects to mic, 
in of recorder • Ear- 
phone of recorder con- 
nects to input on board 

• No coils • Requires 
+5 volts, low power 
drain • Board only 
$7.60 Part No. 111, 
with parts$2g.95Part 
No. 111A 



• Converts video to 
AM modulated RF, 
Channels 2 or 3. So 
powerful almost no 
tuning is required. On 
board regulated power 
supply makes this ex- 
tremely stable. Rated 
very highly in Doctor 
Dobbs' Journal. Recom- 
mended by Apple • 
Power required is 12 
volts AC C.T.. or +5 
volts DC • Board only 
$8.19 part No. 107, 
with parts $18.85 Part 
No. 107A 



RS-232/TTL 
INTERFACE 



3k-^ 



• Converts TTL to RS- 
232, and converts RS- 
232 to TTL • Two se- 
parate circuits • Re- 
quires -12 and +12 
volts • All connections 
go to a 10 pin edge 
connector, kit $9.95 Part 
NQ.232A10Rnedge con- 
nector $3.00 part No. 
10P, 



S-100 BUS ACTIVE TERMINATOR 



Board only $18.1 5 Part No. 900, with parts 
$29.89 Part No. gOOA. 



SERIAL I/O 




Four Serial I/O RS-232 
ports. S-100 Bus. Soft- 
ware or jumper selectable 
baudrate[110.300.600. 
1200.2400,4800.9600. 
1 9.2K).on board Xtal baud 
rate generator. Address- 
ing, switch selectable. 
Parity or no parity (odd or 
even) switch selectable, 1 
or 2 stop bits. 5 to 8 
bits/character. Board only 
$35.19 Part No. 7908. 
With parts (kit) $199.95. 
Part No. 7908A. 



RS-232/TTY 
INTERFACE 




*fA»r ^e too 

This board has two 
active circuits, one con- 
vertsRS-232 to 20 mA. 
the other converts 20 
mA to RS-232. Re^ 
quires +12 and -12 
volts. $9.95 Part No, 
BOOA Kit. 



Send for FREE Catalog...a big self addressed envelope with 80tp postage gets it fastest! 



To Ordfir" '^^f^t'°'^ P^^^^ ^^^-^ description, anij price. In USA shipping paid by us for orders acconnpanied by check or money 
■ order. We accept C.O.D. orders (U.S. only] or a VISA or Master Charge no., expiration date, signature and phone 
no., shipping charges will be added. CA residents add 6.5°/o for tax. Outside USA add 1 5°/o for air mail postage 
and handling. Payment must be in U.S. dollars. Dealer inquiries invited. Prices subject to change without notice. 



ORDER LINE: (408) 226-4064 



ELECTRONIC SYSTEMS Oept.B, P.O. box 21638,SanJose, causa 95151 



Circle 150 on inquiry card. 
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7400 



SN7400N 

SN7401N 

SN7402N 

SN7403N 

SN7404N 

SN7405N 

SN7406N 

SN7407N 

SN7408N 

SN7409N 

SN7410N 

SN7411N 

SN7412N 

SN7413N 

SN7414N 

SN7416N 

SN7417N 

SN7420N 

SN7421N 

SN7422N 

SN7423N 

SN7425N 

SN7426N 

SN7427N 

SN7429N 

SN7430N 

SN7432N 

SN7437N 

SN7438N 

SN7439N 

SN7440N 

SN7441N 

SN7442N 

SN7443N 

SN7444N 

SN7445N 

SN7446N 

SN7447N 

SN7448N 

SN7450N 

SN7451N 

SN7453N 

SN7454N 

SN7459N 

SN7460N 

SN7470N 

SN7472N 

SN7473N 

SN7474N 

SN7475N 

SN7476N 

SN7479N 

SN7480N 

SN7481N 

SN7482N 

SN7483N 

SN7485N 

SN7486N 

SN7489N 

SN7490N 

SN7491N 65 

SN7492N 52 

SN7493N .49 

SN7494N 72 

SN7495N .65 

SN7496N 72 

SN7497N 310 

SN74100N .99 

SN74 107N 32 

SN74109N .53 

SN74n6N 1.95 

SN74121N .29 

SN74122N .39 



SN74123N 
SN74125N 
SN74126N 
SN74128N 
SN74132N 
SN74136N 
SN74139N 
SN74141N 
SN74542N 
SN74143N 
SN74144N 
SN74145N 
SN74147N 
SN74148N 
SN74150N 
SN74151N 
SN74152N 
SN74153N 
SN74154N 
SN74155N 
SN74156N 
SN74157N 
SN74I58N 
SN74160N 
SN74161N 
SN74162N 
SN74163N 
SN74164N 
SN74165N 
SN74166N 
SN74167N 
SN74170N 
SN74172N 
SN74173N 
SN74174N 
SN74175N 
SN74176N 
SN74177N 
SN74179N 
SN74180N 
SN74^81N 
SN74182N 
SN74184N 
SN74185N 
SN74186N 
SN74188N 
SN74190N 
SN74191N 
SN74192N 
SN74193N 
SN74194N 
SN74195N 
SN74196N 
SN74197N 
SN74198N 
SN74199N 
SN74221N 
SN74251N 
SN74273N 
SN74279N 
SN74283N 
SN74284N 
SN74285N 
SN74290N 
SN74298N 
SN74365N 
SN74366N 
SN74367N 
SN74368N 
SN74390N 
SN74393N 
SN74490N 



CD4000 
CD4001 
CD4002 
CD4006 
CD4007 
CD4008 
CD4009 
CD4010 
CD4011 
CD4012 
CD4013 
CD4014 
CD4015 
CD4016 
CD4017 
CD4018 
CD4019 
CD4020 
CD4021 
CD4022 
CD4023 
CD4024 
CD4025 
CD4027 
CD4028 
CD4029 
CD4030 
CD403 1 
CD4032 
C04034 
CD4035 
CD4037 
CD4040 
CD4041 
CD4042 
CD4043 
CD4044 
CD4046 
CD4047 
CD4048 
CD4049 
CD4050 
CD4051 
CD4052 
CD4053 
CD4055 
CD4056 
CD4059 
CD4060 
CD4066 
CD4069 
CD4070 
CD4071 
CD4072 
CD4073 
CD4075 
CD4076 
CD4077 
CD4078 
CD4081 
CD4082 
CD4085 
CD4089 



325 
2 15 
3.25 



3.95 
2.95 
9.95 



CD4093 

CD4094 

CD4098 

CD4099 

MC14408 

MC14409 

MC14410 

MC14412 

MCt4415 

MC14419 

CD4501 

CD4502 

CD4503 

CD4505 

CD4506 

CD4507 

CD4508 

CD4510 

CD4511 

CD4512 

CD4515 

CD4516 

CD4518 

CD4520 

CD4555 

CD4556 

CD4566 

74CO0 

74C02 

74C04 

74C08 

74C10 

74C14 

74C20 

74C30 

74C32 

74C42 

74C48 

74C73 

74C74 

74C85 

74C89 

74C90 

74C93 

74C95 

74C107 

74C151 

74C154 

74C157 

74C160 

74C161 

74C163 

74C164 

74C173 

74C174 

74C175 

74C192 

74C193 

74C195 

74C922 

74C923 

MM80C95 

MM80C97 



1 95 
1 69 
595 



9 95 
3 90 
1 15 



215 
390 
3 90 



CMOS 



295 
249 
225 
12.95 
12 95 
12 95 
12 95 
895 



1 39 
t 39 
1 39 
3 95 



2.49 
3 50 
2 10 
2 39 
2 30 
239 
239 
2.59 
275 
275 
2.39 
i39 
2,39 
795 
6 95 



74LS00 



74USOON 
J4LS01N 
74LS02N 
74LS03N 
74LS04N 
74LS05N 
74LS08N 
74LS09N 
74LS10N 
74LS11N 
74LS12N 
74LS13N 
74LS14N 
74LS15N 
74LS20N 
74LS21N 
74LS22N 
74LS26N 
74LS27N 
741S28N 
74LS30N 
74t.S32N 
74LS37N 
74LS38N 
74LS40N 
74LS42N 
74LS47N 
74LS48N 
74LS51N 
74LS54N 
74LS55N 
74LS73N 
74LS74N 
74LS75N 
74LS76N 
74LS78N 
74LS83AN 
74LS85N 
74LS86N 
74LS90N 
74LS92N 
74LS93N 
74LS95N 
74LS96N 
74LS)07N 
7.1LS109N 
74LS112N 
74LS113N 
74LS114N 
74LS122N 
74LS123N 
74LS124N 
74LS125N 
74LS126N 
74LS132N 
74LS136N 
74LS138N 
74LS139N 
74LS145N 
74LS148N 
74LS151N 
74LS153N 
74LS154N 
74LS155N 
74LS156N 
74LS157N 
74LS158N 
74LS160N 
74LS161N 
74LS162N 
74LS163N 



74LS164N 

74LS165N 

74LS166N 

74LS168N 

74LS169N 

74LS170N 

74LS173N 

74LS174N 

74LS175N 

74LS181N 

74LS190N 

74LS191N 

74LS192N 

74LS193N 

74LS194N 

74LS195N 

74LS196N 

74LS197N 

74LS221N 

74LS240N 

74LS241N 

74LS242N 

74LS243N 

74LS244N 

74LS245N 

74LS247N 

74LS248N 

74LS249N 

74LS251N 

74LS253N 

74LS257N 

74LS258N 

74LS259N 

74LS260N 

74LS261N 

74LS266N 

74LS273N 

74LS275N 

74LS279N 

74LS283N 

74LS290^' 

74LS293N 

74LS295N 

74LS298N 

74LS324N 

74LS347N 

74LS348N 

74LS352N 

74LS353N 

74LS363N 

74LS365N 

74LS366N 

74LS367N 

74LS368N 

74LS373N 

74LS374N 

74LS375N 

74LS377N 

74LS385N 

74LS386N 

74LS390N 

74LS393N 

74LS395N 

74LS399N 

74LS424N 

74LS668N 

74LS670N 

81LS95N 

81LS96N 

81LS97N 

81LS98N 



LINEAR 



295 



3 25 



78H05 5 95 

78M06 1.49 

78MG 149 

LM105H 99 
LM 108AH 
LM300H 
LM301CN/H 
LM304H 
LM305H 
LM306H 
1.M307CN/H 

LM308CN/H 98 

LM309K 1 49 

LM310CN 1 25 
LM311D/CN/H 98 

LM312H V75 

LM3T7T 2 75 

(.M318CN/H 1.49 

LM319N/H 1 25 

LM320K-XX- 1 49 

LM320T-XX- 125 

LM320H-XX* 125 

LM323K 495 

LM324N 125 

LM339N 95 

LM3dOK-XX- 1 49 

LM340T-XX- 1 25 

LM340H-XX- 1 25 

LM344H 195 

LM348N 1 85 

LM358CN 98 

LM360N 1 49 

LM372N 1 95 

LM376N 3 75 

LM377N 3 75 

LM380CN/N 125 

LM381N 179 

LM383T 1 95 

LM386N 149 

LM387N 1 49 

LM390N 195 

NE531V/T 3 75 

NE555V 39 

NE556N 98 

NE561T 1995 

NE562B 7 95 

NE565N/H 125 

NE566H/V 175 

NE567V/H I 50 

NE592N 275 

LM702H 2 99 

LM709N/H 29 

LM710N/H .98 

LM711N/H 39 

LM715N 1 95 

LM723N/H 75 

LM733N/H 98 

LM739N T 15 

LM741CN/H .33 

LM741CN-14 19 

LM747N/H 79 

LM7deN/H 39 

LM760CN 2 95 

LM1310N 1 90 



MC1489N 

LM1496N 

LM1556N 

LM1800N 

LM1820N 

LM1850N 

LM1889N 

LM2111N 

LM2900N 

LM2901N 

LM2917N 

CA3013T 

CA3018T 

CA3021T 

CA3023T 

CA3035T 

CA3039T 

CA3046T 

LM3053N 

CA3059N 

CA3060N 

CA3062N 

LM3065N 

CA3080N 

CA308 1 N 

CA3082N 

CA3083N 

CA3086N 

CA3089N 

CA3096N 

CA3097N 

CA3130T 

CA3140T 

CA3146N 

CA3160T 

CA3190N 

CA3401N 

MC3423N 

MC3460N 

SG3524N 

CA3600N 

LM3900N 

LM3905N 

LM3909N 

RC4131N 

flC4136N 

RC4151N 

RC4194 

RC4 195 

ULN2001 

ULN2003 

SN75450N 

SN75451N 

SN75452N 

SN75453N 

SN75454N 

SN75491N 

SN75492N 

SN75493N 

SN7549dN 



3.95 
395 
3.50 



RETAIL STORES OPEN MON-SAT 




NON-LINEAR SYSTEMS, INC. (^ 

TOUCHf-iESr 20 



xr-^lADlSVNCED 

VT ZH^COMPUTER 



DrGITAL 
MULTIMETER 

TTe NLS Mcxfcl roucfiafstJO 
IS 3 3": ttigit digital mul 
nK\ct with capiitnlity a 



lamp n}c3tKf< of conictf 




$319.95 



BECKMAIM 

Digital Multimeters 

^ M()nii.> n \vh iM 









IhtlCCH300h3sa05 i vdc accuia 
ine atnve fealues bul Aiinaul IftsIJ 
coiilinii'ty funclon w irn> 10 ampcuiie 

TECH 300 Oig.lal Mullinieie- 
T£Ch 3to Digital Muiiimtfier 

TECH 33 Digital Wullimeief 
VC 201 Vinyl Carrying Case 
DC-202 Deluxe Cnrrymg Case 
HV-211 High Voliaqe PfOfte 
pp.221 PP Probe 
Ci-231 ACCurieniClamo 
OL'2'JI Deluxe Test LeaO Kit 
TL-242SoareTes( Leads 



■H VISTA 
krarl COMPUTER 
MiAto COMPANY 

APPLE" 

40 CHARACTER 

TYPE-AHEAD BUFFER 



MODEL 150 




«49 



95 



BSCCONTINENTAL SPECIALTIES 

Mod«l LM-3 4C-channel Logic Momtoi 585 00 
Mcdel IMO Logic Monitor 6000 

Motfti IM-Z Logic Monitoi 14700 

MAX-lflO 100 MH? Portable Frequency Counter 
14900 
LM Digital Logic Probe 5000 

Model LP-Z Ecanomy Logic PfObe 2800 

" LP-3 Higri Speed Logic Probe 7700 

LPK-I LoqiC Probe Kil 2195 

ITC- ) . LTC-2 Logical Analysis Kits 220/250 




Proto Clips 

14-PinClin PC-I'l $ 4 25 

16-PinC['[) PC- 1 6 S 4 5Q 

2J-PinCl.ri PC-24 S 9 50 

40PinClin PC-40 S14 96 



Proto Boards 



PBf) 16 Ob PS- 104 

PQ-100 1S0O Pa-203 

PBiOi 2100 PB-203A 

"_ 02 25 00 PB-203A- 

PB103 43 00 



54 00 
'J7 00 
14900 
12900 




Apple® II 48K ^ , 

Apple® II Plus $12 50 

DISK SYSTEM SPECIAL ■ ^ ^^ ^w^ ■ 

Apple II Plus w/48K Supermod Video Modulator 

Disk II w/Coritroller Integer Based ROM Card. 

ACP PRICE $1995.00 



Hi-Sneed Serial I/O 
Cenlronirs Prinler I 
Applesott II Firmware 
Apt* Clock 
Iniroi X-lO System 
Intrcl X-10 Conlrollei 
Alt Music Synthesiser 
16 Ch Analog Inoot 
2 Ch A alog Outpiii 
13-Key Keypati 
VisiCaic 



S18900 
18000 
18900 
36900 
179 95 
26995 
25995 
2J995 
164 95 
11995 
125 00 



DS65 Digi-Sector 
Apple Graphics Tablet 
OC Hayes Modem 1 1 
Disk II w.ConlrDiip& Dos 33 
OiSk II 

Pascal Lang Syste'n 
Parallel Punier Cart) 
Conimunicalions Card 
Bus-nessSofiwarePkg 
Corvus iO Megabyte Or 



534900 
67500 
34995 
59500 
45900 
450 00 
16500 
18900 
6250P 
■ive 

462500 



Integer ROM Cart) 

Proto Card 

M & R Modulator 

Cassette 

16K Upgrade Kii 

Desktop Plan 

8" Floppy ControHfii 

Heuristics Soeechiab 

Romptus + 

Sutwrlalker 

Cashier 



lapvUi/// 



$3995 




• Apple III Option A: Apole II 96K. 
Inloffnalion Analyst Package. • ^PP'^ '" Option C: Same as 
12" e/W Monitor S3995.00 Option A Plus: Disk II Jor Apple III. 

• Apple III Option 8: Same as Silentype Thermal Printer S4785.00 

Option A Plus: Disk (I (or • To substitute 128K Apple III for 

Apple III S4395.00 96K Apple III Add S450.00 



NEW APPLE PRODUCTS 



• -APPLE FAN - Ci(/BSl»iCrT?.ii pfoWems liom oveccioMte) 

machines designed soecitically forApole S4995 

• 'BIT 3 - New BO x 2J Video Board tor Acde Completeiy 

camaioie wtn pasc.ii S32995 

• BAR WANO HeAleM Packard HEOS-3000 Bar CMC 

inieri.xed !0 Apple S199DD 

• SEC APPLE A/D - B Cliannei A;'0 Interiacecwnoletely 

aaKmWa) and (esied S9950 

• APPLE FORtflAN- St7500 

• APPLE CRYPTEXT tor data encryciionand 

seciHily 5449 00 

• •B2'A?" Graphics Interlace Card t)y Bas« 2 S15995 

• B' Drsk Drivesfor Apple, CnnlroliBf. DOS two B ■ 

drives catJJfU I and cat* 5145000 

• MICROMOOEM- - DC Haye? S31995 

• ■OlGiSECTOR" Convtns video inpoi lo HiRes 

Sraofiics S34995 

rCalifOfniaMicrOPrOducta 
VisiCalc Keypads Numberic keypad with space, 
apace ESC • and - keys tor VislCalc compati- 
bilHy Si 69.00 



• DOS 3 3 Uffjifl* Kib ?3'':. more Storage in 16-5KIW 

(ormat S 500 

• Mojnlain Hardware Music Board. tKS! yel - 

15cfannels S55000 

• CaitrDlief 1 1 Revision Kit 20°ti ovwai Dwessng 

speed mcreaseaiid supports standard PdniefS Reduced 

diSk haiidlirg AMiliOf^al etror clieckir>g 

impmved nunual Vender lileexpsnded $14600 

• Pascal ReviatJi Kit Adds executive and 

chain:ng caoabililies lo Pascal erwoorneni S6500 

• Mounlain Hardware Expansion dussiS B more slots 

lor tpgie Hardware a soltware seia:taUe 

lirludes power supply Avail Soon 

• Srna 1 1 Term Apple 80 X 24 Video Card $19 00 

• Symiex XtO S34900 

• Apple Siieniype V^imAppie lntellig«nl Interlace 

Card S54900 

• NEW Califorrta Comoi/Ier SyHems APPLE Clock. 

Only S12495 

• NEW 2-80 SollCflrd lOr APPLE CPM 22 & M BASIC 

5 S32500 

• sec ECHO II SosKh Synlfiesirti J34995 



NEW APPLE SOFTWARE 



1 CratBSTRIKE - Aooie II WfSKm ol 



iRaides trom 4 'lilt Bmilt' ~ Hi-Hes Sinvilalion ol Western Guntigrit 

Atari on dtSk S3495 arx3 Skeet StxBttrig Same autlioi as Nasii S299S 

2 lltHSlKtMillHlABi>]tii-Hi-Res,Tr?iidLiieaelc S10995 S "Itfpk Tii Piiir rKttfi- S89.95 

3 Unilin $29.95 6 -Hfw-DBSTiil wr • S«95 

7 NEWiApoteZ-eo CP/M Soiiware Call 1o< Prce 




ON A 
PLUG-IN CARD. 




EXPANSION C HASS IS 



$649.00 



AATARP 800 & 400 

Personal Computer System 

$825.00 
$449.00 



ATARI 800 
ATARI 400 




ATARI 800 Includes: Computer Console, BASIC Lang. Carlridge, BASIC 
Language Programming Manual. 800 Operator's Manual w/Notebook, 
16 K RAM Module, Power Supply. TV Switch Box. 



SEMICONDUCTORS ,^ . 

SPEAK iVi"r*i^ri^i^\\ 

DIGITALKER 

Speech Synthesis System 

TheDlGiT, 



chip ISPCIarid soeech flOMana*lien 

amptiasis ol l«ie origirui speecri Male, fei 
ana children's voices can be synrnosnec 

• Compleloly independani sysrem. nol 

reauinnga pioaessoi conlrolle' 

• Designed robe oas.iy interlaced 10 m 



dyoanicnOMs 

• rrLcomoatible 

• MICROBUS'" comoatiDle 

DIGITALKER'" DTI 000. Sal I contalrwd 
board that- with |u«t a«peaK«f anda 
povrar supply - can rstt^ oft any dealrad 
combination of 144 wonte. C^ac r)A 

DtGITALKEn"'DT1050.ChlpMtforbulldlno 
DIgltslksr Into your own ovaluatjon dmlgn. 



aNabonal 
Semtconductar 



$95.00 



Prajram BecMOe' 
^ Stltwtn - DOM UiWfu 
"" Eaucjt«cn Sysltf Mislf C*inagf 

Alan BASIC 

AssjmtW r OfOug 



;eoo 

S500 
5500 
4200 
4J00 
4?00 
5500 
4200 
550C 



EtKJttH S|i1i* Cituni ^nlrtiKi 
US Hisiwy 
u S Cover inwm 

SuC>en"50ry Skills 
Wdi« History iWfslfmi 
Basx SX'Oioqy 
Counstiig Proceoi/es 
Pincipies olAccajnmig 
Privies 

Cieal [:iass>cs<EnQiisrii 
Businss Convn/nicalioos 
Basic PiycfWoijy 

AutD MKtan<S 
PrreiOitSiltcorDn^S 



3500 
3500 
3500 
3500 
3500 
3500 



3S00 
3500 
3500 
350C 



Basic [lecicciiy 

Basic Aiqeora 

lute EiM 1.4 tmnm Cuudk 

CwOeloBASlC PxaiUmnix) 

BASIC GaiTie Programs 

M*-OiMiMrY 

BK«AM t*tmT,V(A» 



D(iv<ig C(yirrO»r Pan 
PaaceConlrOilf) P3.( 
iOfStici. CcniroKr Pa« 



SIMGLE BOARD COMPUTER SELECTION GUIDE 



BOXHD rUDCESSOR ACP FRICE EMCIDSURE IDAHO 

DIG FSCm BIG BOARD Z-80 64K 64900 h/A SC-SBC100 

SVM-1 6502 23900 Add 3995 AlM55 

CrmnertiM ZflO 40900 N/A Cosmac Vip 



PROCESStlt ACP PRICE EIIC103UIIE 

Z8D 23900 N/A 

6502 37500 Add 4995 

1802 19900 Inc 



Texas Instruments 

99/4 PERSONAL COMPUTER 

Superior Color, Music, Sound & Graphics-" 
& a Powerful Extendeij Basic - All Built-in. 
Now! Specia 
Adapter lets you use 
your existing T.V. 
as a computer cJisplay. 

$499.00 

Console only. 




iW TELLIVISIO N 

ACP LOW PRICE 

$259.95 

GAME CARTRIDGES $26.95 



BASEBALL HOC HEY 

FOOTBALL WSKETaALL 

AUTO RACE MOTXftOSS 

TtNNIS ADVEMTURE 

GOLF CHECKERS 

SOCCER CHESS 

WATHFUM 



SKIIHG 

BOXING a/^CKGAMMOX ARCADE 

BOWLING WORDFUM 




POKEIVflLACHJACK 
HOULFTTE 
HORSE FWCIMG 
SUB BATTlf 
AHMOH BAnif 
SPACE BATTUE 
S£A BATTLE 



P.O. Box 1 7329 Irvine, Calif. 9271 3 

Direct Order Lines: (714) 558-8813 

(800) 854-8230 or (800) 854-8241 



DRIVER'S LICENSE » OR MAJOR CREDIT CARD 
* ISHEQUIREDON ALLCHECKS. MONEYORDER 
OR CASHIER CHECK WILL FACILITATE THE 
SHIPMENT OF YOUR PURCHASE. 
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LAIMVNCED^^ 
COMPUTER 
^JRCXDUCTS 



Y 



"V-DRIVE" 

THE [HSJ WORD IN 8" 
FL0PPY-DISK ENCLOSURES 

THE VISTA V-1 000 FLOPf^ DISK DRIVE SUBSYSTEM 

• (Mm <fi^n *tt\ liaryd *A easy ta^ lot »t^ o mt uw ^ at) nmiv^ • OiM 

b rro^wm^ anl ^ctTk^ nzTTOttia sa^ site] (r~a>--<r(ii>0 itv nnst pcaia> 
^ »t* WVxiwi*! mj Jhflr lloppy a* i»S«* a «) 8- «fi aiani^ lapo 11 rts • S fcrags 
(^JKtyhanOitoAOrTVl^VU • Intsfrtal qidfety catxK nrfOi de est konC bsid • 
M«M ri U L ad OS HA dntiTb • kl»xnd S»tx^ ho K an) rear retma rai mu« 
[iTKtfHJ tt no otfl cta^ Ino w HtbI 4des) • Do* n radi mounUUe • F«ilu« 
mnaiacDri«tucta^i>fflraTi > ii M bl ( »I)-»Mrrt^ffBlatoitriBasvcatocwpo 6^ ^ 
mortiv • ClrTi« nJ aj( Icr easy SBTw 



CMMET 

CAMNrr M«n (2) ocuut a 



I ft)vas<kckilrq poMT an*y & ueic) 
d dives (WUJr^i tmv a«*y & caU«) 



$1595 

tats 



[!E5 



V-80 



NOW SAVE ON 
TRS 80 ADD-ON 

ONLY $299.00 

2 DRIVE CABLE 29.95 2 FOR 279.00 ea 

4 DRIVE CABLE 39.95 





MINIATURE CO MPUTER 



A COMPLETE 

COMPUTER 

BASED ""^ KIT 149.00 

\ 2KKrT 169.00 

Manual 10.00 



Z^ 




EXPANOORAM ir MEMORY KITS 

* Bank Se!*>( Jabic- * Uses 4116 200 ns, 

* Wrilp PnjWa ,-,^* P0Wf?[ 8VDC. ±16VDC 

* Phnnlom f»^^joeS • Ud to 4 MHz 
Expando 64 Kit (4116) Assem. & Tested Add S50. 

16K S249.00 48K $435.00 

32K $269 00 64 K $505.00 



$39.95 TRS-80/APPLE $39.95 

MEMORY EXPANSION KITS, 
4116's, 16K (200/250 ns.) 

10 |# a PCS lor $39.95 n A nil 

D IV w/instructions S jumpers Klllf| 
** ■* Call For Volume Pricing ■■"■'■ 

• Special TRS80 SctiemaSiC S 4 95 

* Expansion Interface Scnemaiic: S 4 95 
■*■ Expansion Interface Connector 7.95 



CENTRONICS PRINTER 

Model 737 

• Centronics camplete printer 

• The 737 has everything Check 
and compare the leaturas 

• New low price $835.00 




ATTENTION VIDEO HOBBYISTS!!! 

• BOX BUILDERS 

• USE AS REMOTE TUNER/TIMER 

* FULL SCHEMATICS AVAILABLE 

• FOR ONLY S5.90! - FREE W/PURCHASE 

A Receril Special PurCfiHse AIIoaS Us to Pre-senl Tnn FollOi«ing 

NEW. UNUSED COMPONENTS 

fnm Thi MaiHivox Vidia Caiiatfo Hacorrfar 

1 UHfVHf TuTcr SuCaiseintHv wilnjn ktc 

? RF MtidijiJtawitnAud^o/. voeoii'ix.is 

Crjrwl 3 or 4 DuICur 
Oiqtai Ct<« Moaiie a" P*.' Fiuotfsceni 

Hiaanii iC'eeoi 
4 3O0 Ofim 10 75 Onm Mated no 



32 K STATIC RAM BOARD 

s-100 

159.96 



ALL FOR 




74 



95 




Call For Volume Discounts 



LOW COST FLOPPY 
DISK SUBSYSTEM 

S-emensFDD 120-8 (2) VISTA FloDPy Contiol- 
lenS-lOOi Case. Poyi-ei Supply* Cable CP.'M 
Disk Opefating System Assembled 8 Tes'ed 
Walnut Wood Srfes 81469.00 

• CHECK QUR mm DISK MICIK6 ON THIS MEE* 
SAVE S300 00 ii\ 7m 00 VALUE) 



WATANABE MiPLOT 



Wu pen soeet) 5C "^sec ifsnuiw 10 mfr. 
ira * deffws C rotation atsoyf d'^M rtMI-vf 



RAM BOARDS SPECIAL 

t6K AHalr Mlts Dynamic RAM Boards 
AiSBm. S, Tedtod $1 1 9.95 Untosted S95.00 



16K 



FLOPPY DISK DRIVES 

Tandom TM1 00-1 5%"DiBk Drive 249.95 

MPI B51-5VV. 40 tracks 239.95 

Shugail SA400-5%- 35 (racks 295.00 

Shuoarl 800/801 R 8" 449.00 

Siemens Stiogarl Compatible Model FOO-120-8D 429,00 

PERSCI Model 277 Dual ..t195.0O 

WANG0/SIEMENS5%- Drive ... 290.00 

MPI B52 5V4- Dual 348.00 

WANGO/SIEWENS 282 Dual 5V." . . 395,00 

WANGO/SIEMENS82 . 290 00 

MPl 91 Double TrscK Density Single Side. 80 Tracks , . 375.00 
MPl 92 Double Track Density Double Side. 160 Track 475.00 



B800 MICROMODULE 

MODE I 
9600A 



9609 

9601 

9602 

9603 

9604 

9605 

9610 

9611 

9612 

9616 

9617 

9620 

9622 

9627 

9629 

9629A 

9630 

9640 

9650 

9655 

96103 

96702 



PRICE LIST 

DESCRIPTION PRICE 

Single Board Microcomputer S495 00 

■ ■ need Single Bd Comp (68091 595 00 



16 Slot Motne"' Board i 75 00 

Card Cage 75 00 

8 Slot Molher Board lOO 00 

Pov^er Supply 27500 

DC Inpiit Power Supply 325 00 

Ulilily Prolo Board 3900 

Anth Proc/Memory Module 495 00 

Buffered UhlHy Proto Board 4900 

32K EPROM/RAM Module 25000 

EPROM Programming Head 25000 

16 Channel Parallel I/O Module 295 00 

Serial-Parallel I/O Module 325 00 

16K Sialic RAM Module 470nS 395 00 

32K Static RAM 450ns 695 00 

32K Static RAM 200ns 895 00 

Card Extender 68 00 

Multiple Programmable Timer 395 00 

8ChannfeiOuplexSeriall/OMod 395 00 

Intelligent Tape Controller 550 00 

32/32 I/O Module 27500 

Contact Closure Module 350 00 
UNPOPUt.ArED BOARDS lAlso Available) 



• 60 Li 

• 115/230 VAC 50 
o>60Hl 

• i-^. 80. 96, 120 or 
132CHa(/L. 



• Se«-T 



,t Switch 



^'^ 



REG S799.00 



WITH ALL OPTIONS ACP PRICE $699«00 

Option M Termm.ii Screen Buileri 1920 Char! S50 00 

Ophon -S" High Spei-^d Paper Advance & Giaphics 5000 

Option • T Tiactoi Feed 5000 



'•Eprom" Eraser 

, Model UVs-HE S69.95 

Holds .'1 Eprom s tit [\ tune 
I Backed Ijy at) vtMrs 
petiencf! 
Model S-52T... $325.00 

ofessionai l(KiuF,irial IVIodf'l 




S-100 MOTHERBOARD SPECIAL 

8 slol expandable w/9 conn. 

reg 569.95 NOW S52.95 



SHUGART DRIVE 
SASOin 

• .SpecJHl buy while supply ijists 

• fl" Drive with Douhlo-Dfnsily 

• '.10 D.iy Warranty 
• CHECK OUR FLOPPY DISK PRICING' 

ON THIS PAGE 



449.00 



ACOUSTIC MODEM 



'D' CAT MODEM 




NOW AVAILABLE 
$199.00 



Sanyo VM 450t) 

9" BAV 
Sanyo VM 42 12 

15"B/W 
Sanyo 6013 

1 3" Color 
Leede« 12" 



DATA BOOKS • COMPUTER BOOKS 



19B0IC Master 

INTEL Data Book 

INTEL MCS 85 Manual 

SALE • OSBORME BOOKS • 

Inlio to Micros Vol 
Inlroto Micros Vol f 
8080A Programming 



8086 Programming 
Z8000 Progiammin 



12 50 
1250 
12 50 
16 00 
2750 
27.50 
1850 



SALE • SVBEX COMPUTER BOOKS • SALE 



Mm; 



al & Bu«,i 



in Ch.(y 






( Inuitlanini) T(>i:h 
rung I tip Z80 
ninqthe^BOOO 

Piixjfarnming Ihfi fi502 

fi502 Applrf^aiion-i Bnok 

CPM ManODOOh 



1295 
1295 
12 95 
12 95 
12 95 
1395 
1295 



FIRST TO OFFER PRIME PRODUCTS TO THE HOBBYIST AT FAIR PRICES! 

1 . Proven Quality Factory tested products only. 

2. Guaranteed Satisfaction 

Call For Special School Discounts 

1981 CATALOG NOW AVAILABLE 

Send $2.00 for your copy of the most complete catalog of computer products. 
A must for the serious computer user. 

MICROPROCESSORS 1 FLOPPY DISK I/O 



28001 ,6biltc 


SMC 


S18900 


28002 16b.ltc 


64K 


14900 


ZBO 




10.75 


Z80A 




...14,50 


F-813850) 




,. . 1695 


2650 




1895 


CD1802 




13 95 


8080A 




850 


8080A-4MHI 




19 95 


Sale 8085.. 




1495 


8008-1 




1495 


2901 




9 90 


2901A 




1495 


2903 4-bil Supersltce 


29 95 


TMS 9900JL 




49,95 


CP1600 




3995 


6502 




11 SO 


6502A 




1695 


IM610O 




2995 








6800B2 0MH 




1995 


6802P 




17 95 


8035 




. 1995 








8755 




.4995 



8748 6995 

6809 3795 

8086 69 95 

ADVANCED SUPPORT 



AM9511 Aritti Proce: 

9512 A^lt^ Processor 

9513 Univ T.mmg 
AM95l7DMAConlic 
AM9519Ur 



175 00 
17500 
7995 
18 95 
1895 



Z-80 SUPPORT CHIPS 

2 5MHi 



280-PIO 

Z80A-PIO 

Z80-CTC 

ZBOACTC 

Z80-OMA 

ZBOA-Df.lA 

zaosio/0 

Z80A-SIO/0 

Z80-SIO/1 

Z80ASIO/1 

280-SIO/2 

Z80-SIO/2 



2 5 MH2 
4 MM; 
25MH; 
40 MHZ 
2 5MHI 
40 MH/ 
25 MH; 
40 MHz 



12 95 
29 95 
3695 
35 95 
.39 40 
35 95 
3940 
35 95 
3940 



8080/8085 SUPPORT 



8155/81561/0 
87551/Owilh Eprom 
8202 Dyn RamConr 
8205/7.SS 138 Decoder 
8212 8 bit I/O 
82t4 



2495 
6495 
34 95 
3 95 
275 
525 



82l6 Bus Driver 
8224CtocKGen 
8224-4 (4MHf) 
6226 Bus Driver 
8T26 Bus Driver 
8228 Sys Control 
8238 Sys Cont 
8251 Prog I/O 
8253 inl Timer 
825SProg I/O 
8257 Prog DMA 
8259 Prog. Int 
8275 CRTConlioMe 
8279 Prog Keyboar 
6800 SUPPORT CHIPS 

6810 128x8 Ram 4 75 

6820PIA 5 95 

6821 PIA 

6828 Pnonlylnt 

6834-1 512 « SEprom 

6845/HD46505CRTCOI 

6847 Color CRT 

6850ACIA 

6852Senal Adapter 

6860 Modem 

6862 Modulator 

6871 Al CMHjOSC 

6875 



2 95 
9 75 
395 
2 95 
5 50 

5 50 
695 

1295 

6 50 
1695 
17 95 
4995 
15 95 



650 
19.95 
1695 
39.95 
4995 
595 
5.95 
10.95 



2595 
695 
2 95 
19 95 
24 95 



MC68488 
68047 , 

SHIFT REGISTER SALE 

2504V 1 49 2525 1 49 

2507V t 49 2527 1 49 

2517V 1 49 2528 1 49 

2524V 1 49 2529 1 49 

2533 1 49 

6502 SUPPORT CHIPS 

6520 PIA 7 50 

6522Mult 1 1 95 

6530002.003 00-1 005 21,95 



4 lOCI 



325 
750 
495 
44,95 
1495 
1995 
1995 
13,95 



1495 



PROMS 

2708 'ISO nS 

2708-6 650ns 

1702A 

2732 

2716-5V 

27I6-5V 12V 

2758-5V 

5203AO 

5204AO 

IM5610. 

82S115 512 x8(TS) 

82S12332 A a 

82S126 256.4 

825129 256 

825130 512 
82S23 
82S131 
82S137 . 
74S387 .... 

74S471 12.95 

74S472 . 1295 

74S570. 14.95 

74S571 1495 

NOTE: we PROGRAM PROMS 

CHARACTER GEN. 

2513-OOt(5V)Uppor 950 

2513-005 (5 V) Lower 10 95 

2 513-ADM3(5V) Lower 14 95 

MCM6571 ,1175 

MCM6571A ,, 11.75 

MCM6574 14 50 

MCM6575 14 50 

MCM6674 14.95 

UARTS/BAUD RATE 

TOl602B(5V 12V> 
AY510l3t5V irVi 
AY51014A,.1612 [51 
AY51015A/l863i5Vi 
TMS601H5V 12VI 
1M6402 
IM6403 
2350USRT 
1671B Asii 



STATIC RAMS | 




1-24 25-99 


100 


2(121 \,^ 


\130 i 25 




1 59 1 55 




'375 365 


355 


2 95 2 85 




2101-1 


2 90 2 70 


2 55 


?I141..!50nS 140451 


650 595 




2H4L.450nt. (4045) 


5 50 5 25 


4.7S 










595 595 


475 


EMM4200A 


9 75 8 75 


7 95 


EWW4402 


?95 7 25 


6 25 




1095 1025 




AM09130'31 


1295 1195 


10 25 


1101 


1 95 1 75 


125 


P2125/93425i46n5i 


9 95 8 35 




6518 IK. 1 CMOS 


?95 795 


7 26 


2147 Low Po*e.4KStai.c 1^95 1695 


16 95 








TMS4046 


1)95 1095 


10 50 




DYNAMIC RAMS | 


d16/d116 16K(l6P.nl 






Sei 0184)6 s 




4995 


.1060 4K. 1(??P,ni 








«95 


4096 4H , 1 (16 Ph.] 




3 95 


310d4K. 1 iiBPini 




d 75 


40?7 4K . 1 116 P.m 






till \n 64K y^i 


1 95 

495 


5?70 4 95 RAMS «05 




t^^ ,'nS159.95l^ 


495 
150 




SOCKETS 1 


■ Pini 


Lo-ProSGlde 


|w, 


a Wrap 


3 Laval 
















4b 








J6 


59 


16 


20 




^a 


62 










84 








69 


99 


22 
J4 


24 
38 




79 
85 






in 








■10 


60 




125 


169 




ZERO INSERTION FORCE j 


;6P.nS,,0 24 P,.^ 


•,0 40 p." 


SV025 1 



LED READOUTS 

Sla Mr fkui^Vf 
300 RM " 
300 Rrt 



SOU »ed 
fHD503 15001 500 BeC 
FNt»D7i5i0i 500 Ocd 
lUDbOB 
fNDS30 
FN0i5t) 
fNMMi 
fSDa07i 



35? flfO Corrm Cjira 



l?.7J«0 6 



Bed Convn 4najf , * 1 
500 G«(ri C»i»n Cimaoe 
500 Oraiqt Zdpm ClBVMe 



W> 



MP5082 773i 300 art i:crvr ti 
TI1305 He) A/iiV 5 • 

HL308 7/0 Hefl rAinwcalOiSS 



XAN3061 
WN306? 
WH3063 



WS305* 
!UM3D6) 
WN308? 
XAH3083 
XAN3C34 



Nu-wiCai Orstby 



300 R« Ctrm Anooe Iftt OP 

300 Bb3 0.rrt«« CAltnOP 

300 RM Comm Caffiooe H«)iii OP 

300 Creer Comm Anode nigm OP 

300 GrNn Comm RnoaeLeltDP 

300 O'wn Ov«(ii<wCA letl OP 

300 Oen Convn CitnOe Ry)i OP 

« CifTwii An<* Riyii OP 



300 Vi 



IC SPECIAL PURCHASE 



LF 13508JFETAnalogMulti8biI 
ICM 7045 Precision StooWatcti 

CMOS LED Slopwatch/Timer 

ICM 7207 Oscillator Controllei . . 

Seven Decade Counter 

ICM 7209 Clock Generator 

ICL 710 73".- Dig.lA/DlLEDi 

MCM433P 3'i Digit A/D Convener 

ICL 821 1 Voltage Reierence 

LM 1850N Ground Fault IC 

LM 2900N Ouad Amphliei 

LM 2917M Freq to Voll Conv 

AV-3-3550 4>. digit DMM 

AY.5-3507 40MHI DVM 

MEM 4963 Mostei Smoke Dciecto' 

27S08 32 X 8 Prom (IM 5600) 

G115M 6 coannel Moslel 

ULN 2003A 7 Channel Driver 

2101AL-4 

MCM 14505 64 bit Static Ram 

MOC 1003<4N28tOplo Coupler 

SPX33 0plo Coupler 

IN 5045 CMOS Swilcti DBST 

VA3045 Trans Array 

TR 1402AUART 

MR 1007 Dyn. Mem Stiift Reg. . , . 

5736 Calc. Con Circuit . 

5763 Catc Con Circu.1.. 

5318 TV Ch Diso Circuil 

8080A 8 Bit CPU . . 

82S21 32 X 2 Static RAM 

8700 CJ 8 Bit A/D 

2758 5V-2708 EPROM 

MM5280/VPD 41 1/C2 107/TMS 4060/ 

4Kxl Dynamic 22 Pin RAM 175 

6604/VPD 414/4027/2660/MK 4096/ 

4Kjtt Dynamic 16 Pm 195 

NewNationalClOCkTIpMM 58167 

Real Time 19.95 

7520/25 SO LM 387 1 i. 

1^88/1489 2/199 LM 3302 3/199 

MK50t4 Calc 3/199 LM 4558 3/199 

.M323K .«95 



8 95 

23 95 

.19.95 

..7 50 

..18.95 

6 95 

1495 

13 95 



2 95 

1 49 

99 

.1,95 

695 

3/1 00 

3/1 00 

. . 4.50 



450 
.4.95 
.2/1 99 
9 95 
12 95 



MC1372 8 95 

MM5298-4A/B,. 2.95 

LM377 125 

I LM3a0 1.25 



RC4 
COM 5027 
COM 5037 
OACIOO 



2/1 99 
2/199 
39 95 
49 95 
.15 95 



17 71-01 8"S Minrlloppy 


2495 


uPd372 Nee Floppy 


4995 


1781 Dual Floppy 


29.95 


1791-01 Dual Floppy 


3695 


uPd765 Floppy 


4995 


A/D CONVERTERS 


8700 8 bit Binary 


13 50 


8701 10 bit Binary 


2200 


8703 8 bilTS 


1350 


9400Voltlo Freq Conv 


7 25 


8750 3'j Digit BCD 


1395 


1408L6 6 bit 


395 


1408L8 8bil 


595 


DACOl D to A 


5.95 


DAC08 


9 95 


DAC 100 


1595 


TV CHIPS/SOUND 


AY38500-1 6GamesB/W 


495 


AY38 515 Color Convener 


2 95 


AY38603-1 RoadraceGame 


895 


AY386061 Wipeout Game 


9 50 


AY38607-1 Stiooling GalleiY 


8 95 


AY38910 Sound Generator 


1295 


SN76477TISoundGeneralo 


3 95 


MW5320/21 TVSynctiGen 


995 


MM5369 Prescaier 


3 95 


LM1889RF Modulator 


3 95 


MM57100 NSC Color TV 


6 95 


MM57104 ClOCkGen 


375 


RF Modulator w/ Audio 


895 


M«R Modulator 


2995 


WAVEFORM GEN. 


8038 Function Gen 


395 


MC4024VCO 


2 95 


LM566VCO 


1 95 


XR2206 Function GeneralOr 


525 



SHIFT REGISTERS 

MM500H 0ual25 5( 

MM5056N Dual 256 2 91 

MM5060N Dual 128 2 91 

2510A Dual 100 19; 

2847 Ouad80 4 9! 

3341 Dual80 . •gi 

3351 40x9 FIFO 
3357Ouad80 
940316x4 FIFO 
9^08 10 Bit Sequencer 
3347 



695 
2495 
995 
5 95 



CTS DIPSWITCHES 

CTS206-2 1 75 CTS206-7 1 75 

CTS206-4 175 CTS206-8 195 

CTS206-5 1 75 CTS206-9 1 95 

CTS206-6 1 75 CTS206-10 t 95 

CONNECTORS (GOLD) 

DB25P1RS232I 3 25 

DB25S Female 3 75 

Hood 126 

Set w/Hood. Sale S7 50 

22/4 4 WAV. S/T. KIM 2 95 

43/86 WAV. S/T. MOT 6 50 

50/1C0 S-100 Connector w/w 4 95 

50/100 S-100 Connector Vt 3 95 



NAKED PC 

S-100 Sound Board $34.95 

Z-aO CPU/(ilfiacal 34.95 

8080A CPU 

»6K Static RAM (21 14) 
32K Static RAM (2114). 
8K Eprom (2708) ., . 
1702 Eprom Board 
2708/2716 Eprom . 

Realtime Clock 

ACP Proto Bd.(3M Conn 
Vector 8800 Proto 
vector 8803 11 Slot MB 
ACP Extender w/Conn. 
13SlolMotherBoard(VVMC)32 95 
9 Slot MolhcrBoard (WMC) 29 95 
8 Slot Mother (Expandable) 34 95 
Proc-Tecti Bare Boards ' CALL 
WMC Floppy PCB . 34 95 

FIOKlyPCe 

(8- SHUGART1 39.95 

S 100 (AY5-8910ISpundBd ..34.95 
Apple Sound Bd 24 95 



.34 95 
29.95 
39 95 
.24,95 
, 30.00 
3495 
34 95 
27.95 
22.20 
2995 
18 95 



COMPUTER SPECIALS 



o»sco' 



,o«fts'- 



LIST SMJE 

Apple II Plus W/16K 1150 

PEr200M6N 995 ^95 

Ex.dySorcererw/16K 1099 

Cromemco Sys III S990 6290 
Horizon 1 W/32K CALL 

Pascal Microengme 1995.1595 
lPSI1620DiabloRO 3295 2695 
AnadexOP8000 995 875. 

CenironcsMicroS- 
Sofoc lO 120 
Teletype Model 43 
HiPiot Plotter 
HiPiot Digiiizer 
Inlertube II 



595 525 
995 795 
1349 1150 
1085 899 
795 735 



Alan 400 
Tl 99/4 

Leedex 12" Monitor 
CenlroniCs 737 
Trencom T-lOO 
TrencomT-200 
Sanyo 9" Monitor 
Sanyo 15" Monitor 
Sanyo 13" Monitor 



999 825. 
549 449 
11501025 
169, 149. 
995 699. 
375 349 
595. 525 
220 169 
295 249 
395. 



VERBATIM DISKETTES 

100% CERTIFIED ERROR-FREE! 

• 35 THtCIIS DOtllU DEtcSin SltCCLE-SIOEO S'> 

'Rice box 10 

$29 95 



DESCRIPTION 
Sol! Sectored IRS8 
tOHawHiiONS ft 



SOCKET SPECIALS 



Calif 



895 
9 95 
24 95 
SALeTBl472B 9.9S 

MC1J.1II 1195 



COM 5016 
-■11883.. 



,. 16.95 

7.95 

INS 8250 15.95 

KEYBOARD ENCODERS 

AY5-2376 13 75 

AY5-3600 13 75 

HD0165 995 

74C922 9 95 

_ 74C923 9 95 



• 40 i n TRACK DOUILE DEliSirf - SIKGUSIOED 

5'. W/HUI aEIHFOHCEMEIIT mNC 

57/01 Soil Secioreo TRS 80 etc S32 25 

S/; 10 10 Htnc Hard IIS AoBie etc j? 7i 

5;? IB i6H0KHva i.tc-ooots ]?25 

• 40 mCKJ OOUIIE SIOED. DOUIIE DENSITTi'* 
550 11 SortSecUHMSAibO MPI5? 539.95 
550 10 lOHd'HaiO BASF WANGCO »9,95 
550-16 16 Hole Hsrd Mtro' »39.95 

• I 100''. CENTIFtED aiSKETTES 

f0800 01 S*)lt Singt Density 3740 S3350 

F 0800 3? 3? H,iiO Siri«(e Densty Sl>i/7 33 50 

I080?0i Still Doufile Ocnsilv 3:40 4480 

'0650 01 Solt DoiXf S<)«1 DouOt OeflS-tv 3M0 4980 

VOLUME DEALER PRICING AVAILABLE 
WE ALSO ST(X;k OYSAN-CALL 



J2995 TERMS: Use check. M/C. VISA, 
$2995 AMEX, CB. or COD COD requires 
25^(1 deposit Cttarge Orders please 

U S Funds Order by ptiooe. mail or 
TWX MINIMUM S1000 Please in- 
cludemagaiine issue andptione no 
SHIPPING. U S A, add S2 00 fof t.rsi 
2 lbs. For surface add 30c lor addi- 
tional lbs For air add 70t (or addi- 
tional lbs FOREIGN Add 10% stiip- 
ping and handling, COO's $ 1 85 e«tra. 
Not responsible lor typos Sorne 



:t (o P 

senre right to limit quantities, some 
Items subieci toprecous metal adder. 
RelBil pricing may vaiy Irom Mail 
Order We reserve the ngM 10 sub- 



RETAIL STORES OPEN MON-SAT 



STORE #3: 542 W. Trimbl. Road. San 



P.O. Box 1 7329 Irvine, Calif. 9271 3 

Direct Order Lines: (714) 558-8813 

(800) 854-8230 or (800) 854-8241 



FOR INTERNATIONAL ORDERS; 
1310 E. Edinger (714J 953-0604 
Santa Ana. CA92705 TWX: 91 0-595-1565 



Circle 7 on inquiry card. 



BYTE May 1981 493 



r 



SN7400N 
SN7401N 
SN7402N 
SN7403N 
SN7404N 
SN7405N 
SN7406N 
SN7407N 
SN7408N 
SN7409N 
SN7410N 
SN7411N 
SN7412N 
SN7413N 
SN7414N 
SN7416N 
SN7417N 
SN7420N 
SN7421N 
SN7422N 
SN7423N 
SN742SN 
SN7426N 
SN7427N 
SN7428N 
SN7430N 
SN7432N 
SN7437N 
SN7438N 
SN7439N 
SN7440N 
SN7441N 
SN7442N 
SN7443N 
SN7444N 
SN7445N 
SN7446N 
SN7447N 
SN7448N 
SN7450N 
SN7451N 
SN7453N 
SN7454N 
SN7459A 
SN7460N 
SN7470N 



74LS0O 
74LS01 
74LS02 
74LS03 
74LS04 
74LS05 
74LS08 
74US09 
74LS10 
74LS11 
74LS12 
74LS13 
74LS14 
74LS15 
74LS20 
74LS21 
74LS22 
74LS26 
74LS27 
74LS28 
74LS30 
74LS32 
74LS33 
74LS37 
74LS38 
74LS40 
74LS42 
74LS47 
74LS48 
74LS49 
74LS51 
74LS54 
74LS55 
74LS73 
74LS74 
74LS75 
74LS76 
74LS78 
74LS83 
74LS85 
74LS86 
74LS90 



7400 



SN7472N 
SN7473N 
SN7474N 
SN7475N 
SN7476N 
SN7479N 
SN7480N 
SN7482N 
SN7483N 
SN7485N 
SN7486N 
riN7489N 
SN7490N 
SN7491N 
SN7492N 
SN7493N 
SN7494N 
SN7495N 
SN7496N 
SN7497N 
SN74100N 
SN74107N 
SN74109N 
SN74116N 
SN74121N 
SN74122N 
SN74123N 
SN74125N 
SN74126N 
SN74132N 
SN74136N 
SN74141N 
SN74142N 
SN74143N 
SN74144N 
SN74145N 
SN74147N 
SN74148N 
SN74150N 
SN74151N 
SN74152N 
SN74153N 
SN74154N 
SN74155N 



3.25 
3.49 
3.49 



^S 



SN741S6N 
SN74157N 
SN74160N 
SN74161N 
SN74162N 
SN74163N 
SN74164N 
SN74165N 
SN74166N 
SN74167N 
SN74170N 
SN74172N 
SN74173N 
SN74174N 
SN74175N 
SN74176N 
SN74177N 
SN74179N 
SN74180N 
SN7418IN 
SN74182N 
SN74184N 
SN74185N 
SN74190N 
SN74191N 
SN74192N 
SN74193N 
SN74194N 
SN74195N 
SN74196N 
SN74197N 
SN74198N 
SN74199N 
SN74221N 
SN74251N 
SN74276N 
SN74279N 
SN74283N 
SN74284N 
SN74285N 
SN74365N 
SN74366N 
SN74367N 
SN74368N 
SN74390N 
SN74393N 



74 LS 



74LS92 
74LS93 
74LS95 
74LS96 
74LS107 
74LS109 
74LS112 
74LS113 
74LS114 
74LS122 
74LS123 
74LS12S 
74LS126 
74LS132 
74LS133 
74LS136 
74LS138 
74LS139 
74LS151 
74LS153 
74LS154 
74LS155 
74LS156 
74LS157 
74LS158 
74LS160 
74LS161 
74LS162 
74LS163 
74LS164 
74LS165 
74LS168 
74LS169 
74LS170 
74LS173 
74LS174 
74LS175 
74LS181 
74LS190 
74LS191 



1.15 
1.15 
1.15 
1.25 



74LS192 
74LS193 
74LS19>I 
74LS195 
74LS197 
74LS221 
74LS240 
74LS241 
74LS242 
74LS243 
74LS244 
74LS245 
74LS247 
74LS248 
74LS249 
74LS251 
74LS253 
74LS257 
74LS258 
74LS260 
74LS266 
74LS273 
74LS279 
74LS283 
74LS290 
74LS293 
74LS298 
74LS352 
74LS353 
74LS365 
74LS366 
74LS367 
74LS368 
74LS373 
74LS374 
74LS375 
74LS386 
74LS393 
74LS399 
74LS670 
81LS95 
81 LS97 



74S00 


.50 


74S 




74S244 


3.25 


74S02 


.50 




74S251 


1.45 


74S03 


.50 


74S133 


.55 


74S253 


1.45 


74S04 


.55 


74S134 


.69 


74S257 


1.35 


74S05 


.55 


74S1» 


1.19 


74S258 


1.35 


74S08 


.50 


74S136 


1.75 


74S260 


.79 


74G09 


.50 


74S138 


1.35 


74S280 


2.95 


74S10 


.50 


74S139 


1.35 


74S287* 


4.95 


74S11 


.50 


74S140 


1.15 


74S288* 


4.95 


74S15 


.50 


74S151 


1.35 


74S373 


3.49 


74S20 


.50 


74S153 


1.35 


74S374 


3.49 


74S22 


.50 


74S157 


1.35 


74S387' 


5.95 


74S30 


.50 


74S158 


1.35 


74S471* 


19.95 


74S32 


.55 


74S174 


1.59 


74S472* 


19.95 


74S40 


.55 


74S175 


1.59 


74S473* 


19.95 


74S51 


.50 


74S188 


4.95 


74S474* 


21.95 


74S64 


.50 


74S194 


1.95 


74S475* 


21.95 


74565 


.50 


74S195 


1.95 


74S570* 


7.95 


74S74 


.79 


74S196 


3.95 


74S571* 


7.95 


74586 


.79 


74S240 


2.95 


74S572» 


19.95 


74S112 


.79 


74S241 


2.95 


74S573* 


19.95 


74S113 


.79 


74S242 


3.25 


74S940 


3.15 


74S114 


.79 


74S243 


3.25 


74S941 


3.15 


* LIMITED AV 


AILABILITY 


ON T 


HESE PROMS 



2.49 
2.49 
1.25 



CA3013H 
CA3023H 
CA3039H 
CA30it6N 
CA3059N 
CA3060N 
CA3080H 



CA-LINEAR 



CA3081N 
CA3082N 
CA3083N 
CA3086N 



2.00 
2.00 
1.60 



CA3089N 
CA3096N 
CA3130H 
CA3140H 
CA3160H 
CA3401N 
CA3600N 



3.75 
3.95 
1.39 



CD4000 
CD4001 
CD4002 
CD4006 
CD4007 
CD4009 
CD4010 
CD4011 
CD4012 
CD4013 
CD4014 
CD4015 
CD4016 
CD4017 
CD4018 
CD4019 
CD4020 
CD4021 
CD4022 
CD4023 
CD4024 
CD4025 
CD4026 
CD4027 
CD4028 
CD4029 
CD4030 
CD4035 
, CD4040 



CD-CMOS 



CD4041 
CD4042 
CD4043 
CD4044 
CD4046 
C 4047 
CD4048 
CD4049 
CD4050 
CD4051 
CD4052 
CD4053 
CD4056 
CD4059 
CD4060 
CD4066 
CD4068 
CD4069 
CD4070 
CD4071 
CD4072 
CD4073 
CD4075 
CD4076 
Cb4078 
CD4081 



1.19 
2.95 
9.95 



CD4082 

CD4093 

CD4098 

CD4506 

CD4507 

CD4508 

CD4510 

CD4511 

CD4514 

CD4515 

CD4516 

CD4518 

CD4519 

CD4520 

CD4526 

CD4528 

CD4529 

CD4543 

CD4562 

CD4566 

CD4583 

CD4723 

CD4724 

MC14409 

MC14410 

MC14411 

MC14412 

MC14419 

MCI4433 



2.79 
11.95 
2.79 
2.49 
1.95 
1.95 
14.95 
14.95 
14.95 
11.95 




LITRONIX DISPLAY SALE 



DL-4S0O 
DL-4507 
DL-4520A 
DL-4120A 

DtGtT REFLECTOR ARRAVS FOR CLOCKS 




PAFti NUMBER 


CHAR. 


POLAHITV 


OESCRIPTtaN 


IICHI^OUIPUT 


fOHWABD VOLIAGE 
SEGMENKvl 


CURRENT 


PRICE 


TVP 


MIN 


MmA 




MAX 


ImAI MAX 


01. 4500 (B»Ol 


. 


CCM.X 




.' 


10 


10 


" 


.0 


.0 


Z.49 


OL0 4M7H..nnl 


CC..MP. 


' 


* 


4.9S 
4. 95 
2.49 


OUtlOAhMI 


10 


CC.«,MPX 


>i 


9 


3i 


*0 


4,9S 



MULTI-DIGIT REFLECTOR ARRAVS 



DLJSQOIRcdl 


30 


C.C MI'X 


1^ !0.,,1D.P. Rijh, 


9E 


1.1 


ra 


1.7 


!,0 


30 


.09 


OLC ISIS 1?Hol 


SO 


C A «PX 


as.] ?D.,.i 




;s 


30 






« 


1.49 


DL*S09m«. 


M 


CC "Px 


9 5-, 4D,.lQP B.shi 


g 




10 


M 




» 


2.49 


DLfiSOOUW, 


M 


c c uty. 


) S»a e 0.».i D P ft'snt 


B 




10 


17 




50 


Z.99 


0L[<S3fl m«i> 


ill 


CA MPX 


7S*9 0*1 OP HisK' 


a 




10 


U 




30 


2.95 


r.Lji3aiH«.i 


ID 


CA MPX 


7S« JD.,„DPH.(t., 


IS 


.0 


10 


3« 




30 


3.9S 



DISCRETE LEDS 



XC556R .200" red 5/$l 

XC556G .200" green 4/$l 
XC556Y .200" yellow 4/$l 



XC556C .200" clear 
XC22R .200" red 
XC22G .200" green 



4/$l 
5/$l 
4/$I 



XC22Y .200" yellow 4/$l 
MVIOB .170" red 4/$l 



MV50 


.085' 


red 


6/'Sl 


XC209R 


.125' 


red 


5/$l 


XC209G 


.125' 


green 


4/$i 


XC209Y 


.125' 


yellow 


4/$l 


XC526R 


.185' 


red 


5/$l 


XC526G 


.185' 


green 


4/$l 


XC526Y 


.185' 


yellow 


4/$l 


XC526C 


.185' 


clear 


4/$l 



XClllR .190" red 5/$l 

XCllIG .190" green 4/$l 

XClllY ;i90" yellow 4/$l 

XClllC .190" clear 4/$l 



RL-2 . .S.39ea.or3/S1.00 



Type 

MAN 1 
MAN 2 
MAN 3 
MAN 52 
MAN 54 
MAN 71 
MAN 72 
MAN 74 
MAN 82 
MAN 84 
MAN 3620 
MAN 3630 
MAN 3640 
MAN 4610 
MAN 6610 
MAN 6630 
MAN 6640 
MAN 6650 
MAN 6660 
MAN 6710 
MAN 6750 
MAN 6780 
DLO304 
DLO307 
DLG500 



Common Anode 

Polarity 
C.A.-red 
5x7 D.M.— red 
C.C.-red 
C. A.— green 
C.C— green 
C.A.-red 
C.A.— red 
C.C.-red 
C. A. —yellow 
C.C— yellow 
CA.— orange 
CA.— orange i 1 
C.C— orange 
C.A.— orange 
C A.— orange— DD 
C.A.— orange i 1 
C.C— orange— DD 
C.C— orange i 1 
CA.— orange 
CA.-red-DD 
C.C— red + 1 
CC— red 
C.C— orange 
CA.— orange 
CO.— green 



DISPLAY LEDS 



C.C. 



.560 
.560 
.560 
.560 



Type 

DLG507 

DL704 

DL707 

DL728 

DL741 

DL746 

DL747 

DL750 

DL0847 

DLO850 

DL33B 

FND358 

FND359 

FND503 

FND507 

HDSP-3401 

HDSP-3403 

5082-7751 

5082-7760 

5082-7300 

5082-7302 

5082-7304 

4N28 

UT-1 

MOC3010 



■ Common Cathode 
Ht Price 



.500 



.630 
.600 



1.25 



1.25 



Polarity 

C.A.— green 

C.C.-red 

C.A.-red 

C.C.-red 

C.A.-red 

C.A.-red ± 1 

C.A.-red 

C.C.-red 

C.A.— orange 

C.C— orange 

C.C.-red 

C.C. ± 1 

C.C. 

C.C. (FND500) 

CA. (FND510) 

C.A.-red 

C.C.-red 

C.A.,R.H.D.-red 

CC, R.H.D.-red 

4x7 sgl. dig. RHD 

4x7 sgl. dig. LHD .buu 

Overnge. char. (±1) .600 

Photo XslstorOpto-lsol. 

Photo XsistorOpto-lsol. .69 

Optically Isol.Triac Driver 1.25 



.430 



1.75 
22.00 
22.00 
19.95 



SOCKETS 



^ ^ ^ . . RECEPTACLES 

Test ^^"^ Sockets n 



ZERO INSERTION FORCE 



Part No. Pins Price 
214-3339 14 pin 5.95 
216-3340 16 pin 6.49 
218-3341 18 pin 7.95 
220-3342 20 pin 8.95 



♦ Nickel Boron Plating 

♦ G.F. PSF Plastic Body 
» For testing IC's 



PartNo. Pins Price 



222-3343 22 pin 9.95 

224-3344 24 pin 9.75 

228.3345 28 pin 11.95 

240-3346 40 pin 12.95 



LOW PROFILE 
(TIN) SOCKETS 



8 pin LP 
14 pin LP 
16 pin LP 
18 pin LP 
20 pin LP 
22 pin LP 
24 pin LP 
28 pin LP 
36 pin LP 
40 pin LP 



\\vm 



8 pin SG 
14 pin SG 
16 pin SG 
18 pin SG 
24 pin SG 
28 pin SG 
36 pin SG 
40 pin SG 



SOLDERTAIL (GOLD) 
STANDARD 



* Nickel Boron Plating 
*G.F. PSF Plastic Body 

* Wire Wrap Contacts 
PartNo. Pins Price 



T] 



214-3592 14 pin 9.75 

216-3593 16 pin 9.95 

218-3594 18 pin 10.95 

220-3595 20 pin 11.95 



PartNo. Pins Price 
222-3596 22 pin 12.95 
224-3597 24 pin 12.75 
228-3598 28 pin 13.95 
240-3599 40 pin 15.95 



SOLDERTAIL 
STANDARD (TIN) 



14 pin ST 
16 pin ST 
18 pin ST 
24 Pin ST 
28 pin ST 
36 pin ST 
40 pin ST 



8 pinWW 
10 pin WW 
14 pin WW 
16 pin WW 
18 pin WW 
20 pin WW 
22 pin WW 
24 pin WW 
28 pin WW 
36 pin WW 
40 pin WW 



WIRE WRAP SOCKETS 
(GOLD) LEVEL #3 



1/4 WATT RESISTOR ASSORTMENTS -5% 



ASST. 


1 


5ea. 


10 Ohm 
27 Ohm 


12 Ohm 
33 Ohm 


15 Ohm 
39 Ohm 


18 Ohm 
47 Ohm 


22 Ohm 
56 Ohm 


SOpcs. 


$1.95 


ASST. 


2 


Sea. 


68 Ohm 
180 Ohm 


82 Ohm 100 Ohm 
220Ohm270Ohm 


120 Ohm 
330 Ohm 


150 Ohm 
390 Ohm 


50 pes. 


$1.95 


ASST. 


3 


Sea. 


470 Ohm 560 Ohm 680 Ohm 820 Ohm 
1.2K 1.5K 1.8K 2.2K 


IK 
2.7K 


SOpcs. 


$1.95 


ASST 


4 


Sea. 


3.3K 
8.2K 


3.9K 
lOK 


4.7K 
12K 


5.6K 
15K 


6.8K 
18K 


SOpcs. 


$1.95 




5 


Sea. 


22K 
56K 


27K 

68K 












ASST. 


33K 
82K 


39K 
lOOK 


4VK 
120K 


SOpcs. 


$1.95 


ASST 


6 


Soa. 


150K 
390K 


180K 
470K 


220K 
560K 


270K 
680K 


330K 
820K 


SOpcs. 


$1.95 


ASST. 


7 


Sea. 


IM 
2.7M 


1.2M 
3.3M 


1.5M 
3.9M 


1.8M 
4.7M 


2.2M 
5.6M 


SOpcs, 


$1.95 



ASST. 8 R 



Includes Resistor Assts. 1-7 (350 pes.) 



$10.95 ea. 



S10.00 Min. Order - U.S. Funds Only 
Calif. Residents Add 6% Sales Tax 
Postage— Add S% plusSI Insurance 




Spec Sheets - 2Srf 

Send 41rf Postage for your 

FREE 1981 JAMECO CATALOG 



PHOWE 

ORDERS 

WELCOME 

(415)592-8097 



MAIL ORDER ELECTRONICS - WORLDWIDE 

1355 SHOREWAY ROAD, BELMONT, CA 94002 

PRICES SUBJECT TO CHANGE 



BIMvli^lJIL 



"\ 



Part No. Function 

7045 IPI CMOS Precision Timer 14.95 

7M5EV/Klt* Stopwatch Chip, XTL 22.95 

7106CPL 3V2 Digit A/D (LCD Drive) 16.95 

7106EV/Klt'^ IC. Circuit Board, Display 34.95 

7107CPL 3V2 Digit A/D (LED Drive) 15.95 

7107EV/Klt* IC. Circuit Board, Display 28.95 

7116CPL 31/2 Digit A/D LCD Dl5. HLD. 

7117CPL 3V2 Digit A/D LED Dis. HLD. 

7201IDR Low Battery Volt Indicator 

7205 IPG CMOS LED Stopwatch/Timer 

720SEV/Kit'^ Stopwatch Chip. XTL 

7206CJPE Tone Generator 

7206CEV/Kit* Tone Generator Chip, XTL 

7207AIPD Oscillator Controller 

7207AEV/Klt* Freq. Counter Chip, XTL 

7208IPI Seven Decade Counter 

7209IPA Clock Generator 

7215IPG 4 Func. CMOS Stopwatch CKT 

7215EV/Kit* 4 Func. Stopwatch Chip. XTL 

7216AIJI 8-Diglt Univ. Counter CA. 

7216CIJI 8-Dlglt Freq. Counter CA. 

7216DIPI 8-Dlgit Freq. Counter C.C. 

72171JI 4-Diglt LED Up/Down Countep 

7218CIJI 8-Digit Univ. LED Drive 

7224IPL LCD 4Vz Digit Up Counter DRI 

7226AIJL 8-Dlgit Univ. Counter 

7226AEV/Klt* 5 Function Counter Chip, XTL 

7240IJE CMOS Bin Prog. Timer/Counter 

7242IJA CMOS Divide-by-256 RC Timer 

7250IJE CMOS BCD Prog. Timer/Counter 

7260IJE CMOS BCD Prog. Timer/Countsr 

7555IPA CMOS555Tlmer (8 Pin) 1.45 

7556IPD CMOS 556 Timer (14 pin) 2.20 

7611 BCPA CMOS Op Amp Comparator 5MV 2.25 

7612BCPA CMOS Op Amp Ext. Cmvr. 5MV 2.95 

7621BCPA CMOS Dual Op Amp Comp. 5MV 3.95 

7631CCPE CMOS Tri Op Amp Comp. lOMV 5.35 

7641CCPD CMOS Quad Op Amp Comp. lOMV 7.50 

7642CCPD CMOS Quad Op Amp Comp. lOMV 7.50 

7660CPA Voltage Converter 2.95 

8069CCQ 50ppm Band-GAP Volt Ref. Diode 2.50 

8211CPA Volt Ref/lndicator 2.50 

8212CPA Volt Ref/lndicator 2.50 

* INTERSIL'S EVALUATION KITS 



Price 



17.95 
2.25 
12.95 
19.95 
5.15 
9.95 
6.50 
11.10 
17.95 
3.95 
13.95 
19.95 
32.00 
26.95 
21.95 
12.95 
10.95 
11.25 
31.95 
74.95 
4.95 
2.05 
6.00 
5.25 



74C0O 
74C02 
74C04 
74C08 
74C10 
74C14 
74C20 
74C30 
74C42 
74C48 
74C73 
74C74 
74C85 
74C86 
74C89 
74C90 
74C93 
74C95 



.39 



1.59 



74C 



74C106 
74C107 
74C151 
74C154 
74C157 
74C160 
74C161 
74C162 
74C163 
74C164 
74C173 
74C174 
74C175 
74C192 
74C193 



74C195 
74C221 
74C240 
74G244 
74C373 
74C374 
74C901 
74C903 
74C911 
74C912 
74C915 
74C917 
74C922 
74C923 
74C925 
74C926 
80C95 
80C97 



1.59 
1.95 
2.25 
2.25 
2.49 
2.59 



10.95 
5.49 
5.75 
7.50 
7.50 



LH0002CN 6.85 
LMIOCLH 4.50 
LMllCLH 4.75 
LH0070-OH 6.05 
TL071CP .79 

TL072CP 1.39 
TL074CN 2.49 
LH00a2CD 35.80 
TLD82CP 1.19 
TL0e4CN 2.19 
LHOOMCD 36.60 
LM300H .99 

LM301CN .35 
LM302H 1.95 

LM304H L95 

LM305H .99 

LM307CN 
LM308CN 
LM309H 
LM309K 
LM310CN 
LM311H 
LM312H 
LM317MP 
LM317T 
LM317K 
LM318CN 
LM319N 1.95 

LM320K-5 1.35 
LM320K-12 1.35 
LM320K-15 1.35 
LM320T-5 1.25 
LM320T-12 1.25 
LM320T-15 1.25 
LM323K-5 5.95 
LM324N .99 

LM329DZ .65 
LM331N 
LM334Z 
LM3352 
LM336Z 
LM337T 
LM337MP 
LM338K 
LM339N 
LM340K-5 
LM340K-12 L35 
LM340K-15 L35 



1.00 



2.49 
1.15 
1.75 
3.95 
1.95 



3.95 
1.30 
1.40 
1.75 
1.95 
1.15 
6.95 
.99 
1.35 



LINEAR 



LM340T-5 

LM340T-12 

LM340T-15 

LM341P-5 

LM341P-12 

LM341P-15 

LM342P-5 

LM342P-12 

LM342P-15 

LM348N 

LM350K 

LF351N 

LF353N 

LF355N 

LF3S6N 

LM358N 

LM359N 

LM370N 

LM373N 

LM377N 

LM380N 

LM381N 

LM382N 

LM384N 

LM386N-3 

LM387N 

LM389N 

LM392N 

LF398N 

LM399H 

TL494CN 

TL496CP 

NE510A 

NE529A 

NE531H 

NE536H 

N E540H 

N E544N 

NE550A 

NE555V 

LM556N 

NE564N 

LM565N 

LM566CN 

LM567V 



3.95 
6.00 
6.00 
4.95 



CAPACITOR CORNER 



NE570N 

LM702H 

LM703CN 

LM709N 

LM710N 

LM711N 

LM723N 

LM733N 

LM739N 

LM741CN 

MC1741SCG 

LM747N 

LM748N 

LM1014N 

LM1310N 

LM14S8CN 

LM1488N 

LM1489N 

LM1496N 

LM1556V 

LM1800N 

LM1877N.9 

LM1889N 

LM1896N 

LM2002T 

LM2877P 

LM2878P 

LM2896P-1 

LM3189N 

LM3900N 

LM3906CN 

LM3909N 

LM3914N 

LM3915N 

LM3916N 

RC4136N 

RC4151NB 

RC4194TK 

RC4195TK 

KB4428 

KB4429 

LM4500A 

ICL8038B 

LM13080N 

LM13600N 

75138N 

75450N 

75451CN 



2.95 
3.25 
3.20 



2.05 
2.25 
2.25 



3.95 
3.95 
3.95 
1.25 
3.95 
5.95 
5.49 



Value 
10 pf 
22 pf 
47 pf 
100 pf 
220 pJ 
470 pf 



SO VOLT CERAMIC DISC CAPACITORS 



.08 .06 .05 



.08 .06 



.05 



.05 .05 



Value 

.OOlAiF 

.004 7mF 

.OlAlF 

.022MF 

.047uF 

.IM^ 



.09 .07 

.09 " 



.06 



.07 .06 
.12 .10 



.06 .05 
100 VOLT MYLAR FILM CAPACITORS 

.OOlmf .12 .10 .07 I .022mf .13 .11 .08 

.0022mf .12 .10 .07 .047mf .21 .17 .13 

.0047mf .12 .10 .07 .Imf .27 .23 .17 

,01mf .12 .10 .07 I .22mf .33 .27 .22 
+20% DIPPED TANTALUMS (Solid) CAPACITORS 



.1/35V 
.15/35V 
.22/35V 
.33/35V 
.47/35V 
.68/35V 
1.0/35V 



.39 



.34 



.29 



.39 .34 .29 
.39 .34 .29 



1.5/35V 
2.2/35V 
3.3/25V 
4.7/25V 
6.8/25V 
15/25V 
22/6V 



.41 



.37 



.51 .45 



.29 



1.39 1.25 .95 
.79 .69 .55 



MINI. ALUMINUM ELECTROLYTIC CAPACITORS 
Axial 1-99 100-499 500-1- Radial 1-99 100-499 500-1- 



.47/50V 

1.0/50V 

3.3/50V 

4.7/25V 

10/25V 

10/50V 

22/25V 

22/50V 

47/25V 

47/50V 

100/25V 

100/50V 

220/25V 

220/50V 

470/25V 

1000/16V 

2200/16V 



.19 .16 .12 



.25 .21 .19 



.47/25V 


.15 


.13 


.12 


.47/SOV 


.16 


.14 




1.0/16V 


.15 


.13 




1.0/25V 


.16 


.14 




1.0/50V 


.17 


.15 




4.7/16V 


.15 


.13 




4.7/25V 


.16 


.14 




4.7/50V 


.17 


.15 




10/16V 


.15 


.13 




10/25V 


.16 


.14 




10/SOV 


.17 


.15 




47/50V 


.25 


.21 




00/16V 


.21 


.17 


.14 


00/25V 


.25 


.23 


.21 


00/50V 


.37 


.34 


.31 


220/16V 


.25 


.21 


.19 


470/25V 


.35 


.31 


.21 
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AaSoLctor Clock Modules 

12VDC 

AUTOMOTIVE/ 

INSTRUMENT 

CLOCK 

APPLICATIONS: 

• in-dash autoclocks 

• After-market auto/ 
RV clocks 

• Aircraft-marine elks, 

• 12VDCoper. instru. 

• Portable/battery 
powered instrumnts. 

Features: Bright 0.3" green display- Internal crystal time- 
base. ± 0.5 sec/day accur. Auto, display brightness control 
logic. Display color filterable to blue, blue-green, green & 
yellow. Complete— just add switches and lens. 

MA1003 Module $16.95 




M A1023 .7"LowCost Digital LED Clock Module 8.95 

MA1026 .7" Dig. LED Alarm Clock/Thermometer 18.95 

MA5036 .3" Low Cost Digital L ED Clock/Ti mer 6,95 

MA1002 .5"LED Display Dig. Clock & Xformer 9.95 




S National Semiconductor 

RAM SALE 



MM5290N-4 (mk4ii6/upd416) . . $3.95 each 

16K DYNAMIC RAM (250NS) 

(8 EACH S29.95) (100 EACH S350.00/lot) 

MM5290J-2 (MK4116/UPD416) . .$5.25 each 

16K DYNAMIC RAM (150NS) 

(8 EACH S39.95) (100 EACH S475.00/lot) 

MM5298J-3A $3.25 each 

8K DYNAMIC RAM (LOW HALF OF MM5290J) 200NS 
(8 EACH S23.95) (100 EACH S250.00/lot) 

MM2114-3 $5.95 each 

4K STATIC RAM (300NS) 

(8 EACH S43.95) (100 EACH S450.00/lot) 

MM21 14L-3 $6.25 each 

4K STATIC RAM (LOW POWER 300NS) 
(8 EACH $44.95) (100 EACH $475.Q0/lot) 

EPROM Erasing Lamp 




• Erases 2708, 2716, 1702A, 5203Q, 5204Q, etc. 

• Erases up to 4 chips within 20 minutes. 

• Maintains constant exposure distance of one inch. 

• Special conductive foam liner eliminates static build-up. 

• Built-in safety lock to prevent U V exposure. 

• Compact - only 7-5/8" x 2-7/8" x 2" 

• Complete with holding tray for 4 chips. 

UVS-11E $79.95 



JOYS 




ICKS 



m 




JS-5K 

JS-100K 

JVC40 



5K Linear Taper Pots 

100K Linear Taper Pots 

40K (2) Video Controller incase . 



. $5.25 
. $4.95 
. $5.95 



6-Digit Clock Kit 




• Bright .300 ht. comm. cath- 
ode display 

•Uses MM5314 clock chip 
•Switches for hours, minutes 
and hold modes 

• Hrs. easily viewable to 20 ft. 

• Simulated walnut case 
•115 VAC operation 

• 12 or 24 hr. operation 
•Incl. all components, case & 

wall transformer 
•Size: 6%" x 3-1/8" x 1 %" 



JE701 $19.95 



JE215 Adjustable 
Dual Power Supply 

General Description: The JE215 is a Dual Power 
Supply with independent adjustable positive and nega- 
tive output voltages. A separate adjustment for each 
of the supplies providesthe user unlimited applications 
for IC current voltage requirements. The supply can 
also be used as a general all-purpose variable power 

supply. FEATURES: 

• Adiustable regulated power supplies, 
pos. and neg. 1.2VDC to 15VDC. 

• Power Output (each supply): 
5VDC @ 500mA, 1 0VDC@ 750mA, 
12VDC@ 500mA, and 
15VDC@ 175mA. 

• Two, 3-terminal adj. IC regulators 
with thermal overload protection. 

• Heat sink regulator cooling 

• LED "on" indicator 

• Printed Board Construction 

• 120VAC input 

• Size: 3-1/2"w X 5-1/16"L X 2"H 

JE21 5 Adj. DualPowerSupply Kit (asshown) . . 524.95 




(Picture not shown but similar in construction to above) 

JE200 Reg. Power Supply Kit (5VDC, 1 amp) . . $14.95 

JE206AdapterBrd.(toJE200) ±5,±9 & ±12V. $12.95 

WJE210 Var. Pwr. Sply. Kit, 5-15VDC.to1.5amp. S19.95 



MICROPROCESSOR COMPONENTS 



8080A/8O8aA SUPPORT DEVICES - 

INS8D80A CPU 

OP8212 8-Bit Inout/Outout 

OPB2K Priority InterruDt Control 

OP8Z16 Bi-Oirectlonal Bui Driver 

OP8Z24 Cloct< Generator/Driver 

OPiTX Bus Drivor 

DP8228 Syilem Controller/Bu> Driver 

OP8238 System Controller 

INS8243 I/O Expander lor 46 Series 

INS8JSQ Asynchronous Comm. Element 

DPBISl Prog. Comm. I/O (USART) 

OPB253 Pro9. Interval Timer 

OP825S Prog. Pcrloheral I/O (PPI) 

DP8257 Prog. DMA Control 

DP8!S9 Prog. Interrupt Control 

DP827S Prog. CRT Controller 

DPB2;9 Prog. KeyDoafU/Oisptay Interface 

DP83M Octal Bus Receiver 

OP8303 System Timing Element 

DP83M 8.Blt Bi-Oircctlonol Receiver 

DP830J 8-Blt Bl-Olrectlonat Receiver 

DP8308 8-Btt Bl-Dlrectional Receiver 

6800/6800 SUPPORT DEVICES — 

MCeSDO MRU 

MCfiSmcP MPuwitnCtocUsnd BAM 

MC6810API 

MC6821 

MC68Z8 

MC6830LB 

MC6fiS0 

MC68S2 

MC5860 

MC686Z 

MC6880A 



Peripheral Inter. AdaPt (McSeJO) 
Priority Interrupt Controller 
1024x8Bit ROM (MC68A3081 
Asynchronous Comm. Adapter 
Synchronous Serial Data Adapter 
CKO0t)DS Digital MODEM 
240abPs Modulator 
Quad 3.State Bus. Trans. (MCaT26) 

MICROPROCESSOR CHIPS 

ZtO [IWC) CPUlMKJSaON) (2MHZ) 

ZBOA (780-1) CPU (MK3«80N.4)t4MHi) 
COP1B02 CPU 



2«S0 



MPU 



IDM2S0iAOC CPU— 4,BltSllcc(Com.Te 
MCS6502 MPU w/ClocK {65KBytes 

MPU-B-BIt {6MHZ) 
CPU-5g(.Chipfl-Bit(l2Bbl 
CPU (256 Bytes RAM) 
CPU-W Bytes RAM 



INS3035N-6 

iNSaOjgN-b 

INS8M0N6 

INS80J0N 

INS8072N 

P80B5 

INS8900 

TMS9900JL 



MMS03H 
MMS06H 
MM5I0H 
MM 140 2 
MM5013 

MMHJMN 



2522 V 
2524V 
■2S2SV 
252JV 
252flV 
25 29V 
2532N 
3341PC 



AFIOO-ICN 

AF121-1CJ 

AF122-1CJ 

LM30aAH 

LM3342 

LM3ii7. 

LF356N 

LFJSBN 

LM399H 



CPU-16Blt 
MPU— 16- Bit 

— SHIFT REGISTERS- 

DtJai2S-Bil Dynamic 

Duai50-Bil Dynamic 

Dual 100- Bit Static 

Dual MBit Accumulator 

2S4-Bit Dynannic 

1024-Bll Oynamic/Accumula 



Dual 132.Btt Static 
512-BIt Dynamic 
1024-Blt Dynami 
Dual 
Dual 2S0-Bit Static 
Dual 240-Bit Static 
Quad 80-Blt Static 
Filo (DoaiaO) 

- DATA ACQUISITION - 

UrMversat Active Filter 2.5% 
Touch Tone Low Pass Filter 
Touch Tone Low Pass Filter 
Super Gain Do Amp 
Constant Current Source 



Static 



DAC0806LCN B-Bit D/A Cor 



DATA ACQUISITION (CONTINUED)- 

ADCOa(»CCN 8 Bit A/OConverter (8-Ch. Multl.) 
8-Blt A/DConverter (16-Ch. Multl.) 
10-Bit D/A Conv. Micro. Comp. (O.KS) 
10-BitO/AConv. Micro. Comp. (O.SC/.) 8.95 
IQ-BIt D/A Converter (0.05V. Lin.) 
lOBIt D/A Converter (0.20% Lin.) 
•BltO/A Converter (0.20% Ltn.) 



AOCM17CCN 

OACIOOOLCN 

DACllOaLCN 

DAClOaOl.CN 

DAC1022LCN 

DAC1222LCN 

CD««1N 

AV.5-1Q1J 



8-Cnanr 



1.19 



256x1 Static 
1024x1 Dynamic 
256x4 Static 
1024x1 Static 

2Mk4 Static 
2%x4 Static MOS 
1024x4 Static 450ns 
1024x4 Static450ns L 
1024X4 Static 300nj 
t4 Static 300ns L 



3W Pow( 



MM526! 
MM5262 
MM5290/210? 
MM5280J-2(4116) 

UPD414/MK4027 ' 

TMS4M4.45NL 

TMS40S5 



15,334xlOynamlc550ns(housemarked) 

15K Dynamic ZSOnS 

54K Oynjmlc 250ns «.95 

4096x1 Fast 70ns 

256x4 Static 

1024x1 Dynamic Fully Decoded 

2Kxl Dynamic 

4096x1 Dynamic 

16K Dynamic ISOns 

8K Oy n. 200ns (tower 'it at MM5290 J) 



. Dyn* 



14.95 



1702A 

2708 8K EPROM 

TMS2J16 16K EPROM (.5V. ■►5V. ^ 

2716intci(2516)TI t6K EPROM (Single ♦SV 

2732lntel(2532)TI 32K EPROM 

2JS8 8K EPROM (450os) (Sln9 
20»8PROM 



82523(7451881 
82S115 

82S123(MS288) 
82S185 



2513(2140} 
2513(^21) 
2516N 
MM5230N 



PROM (Open Coll 
4096 BiPola; PROM 
37x8 Trl-State Bipolar ( 
BK PROM 

ROM'S 

Character Conoratar (I 
Character Generator (L 
Cnaiacler Geneiatoi 
2018- Bit Read Only Mei 



NMGS READ ONLY ft/IEMORIES" 

MCM66nOP 128x9x7 ASCII Shir teo w /Greek 

MCM6674DP 128x9x7 Mat h Symo ol £ Pictures 

MCM66750P 12flx9x7 Alpha. Control Char. Gen. 

MICROPROCESSOR MANUALS - 



DS002SCN 
DS0O»C N 
tNSlJ71N-l 
INS2651N 
MM58167N 
MM5,B174N 
COP402N 

COP4D2MN 



- SPECIAL FUNCTION 

Dual MOS ClocK Driver [5MZ) 
Dual M05 Clock Driver (5M2) 
Floppy Disc Controller 
Communication Chip 
Microprocessor Real Time Clock 
Microprocessor Compatible Clock 
Microcontroller with 64-Dlgit RAM 
and Direct I.ED Drive 
Microcontroller with «. Digit RAM 
& Direct LED Drive w/N Buss Int. 
COP470N 32-Se9.VAC Fluor. Drlver(20-Pln pki 

TELEPHONE/KEYBOARD CHIPS" 

AV-5-510O Push Button Telephone Dialer 

AY. 5-9200 Repertory Dialer 

AY-5-?500 CMOS Clock Generator 

AY-5-2376 Keyboard Encoder (88 keys) 

MD0I65-5 Keyboard Encoder (16 keys) 

T4C922 Keypoard Encoder (16 keys) 

74C923 Keypoard Encoder [20 keys) 

MM53190N PusM Button Pulse Dialer 

MM57499N S€/144.KeySeriat Keyboard Encode 



DESIGNERS' SERIES 
Blank Desk-Top Electronic Enclosures 




• Hinh strength epoxy molded 
end pieces in mocha brown 
finish. 

• Sliding rear/bottom panel for 
service and component ac- 
cessibility. 

• Top /bottom panels .080 thk 
alum. Alodine type 1200 
finish {gold tint color) for 
best paint adhesion after 
modification. 

• Vented top and bottom 
panels for cooling efficiency. 

• Rigid construction provides 
unlimited applications. 



CONSTRUCTION: . 

The "DTE" Blank DeskTop Electronic EnclosuresareiJBsigned to blend and complement 
today's modern computer equipment and can be used in both industrial and home. The 
end pieces are precision molded with an internal slot (all around) to accept both top and 
bottom panels. The panels are then fastened to VS" thick tabs inside the end pieces to 
provide maximum rigidity to the enclosure. For ease of equipment servicing, the rear/ 
bottom panel slides back on slotted tracks while the rest of the enclosure remains in- 
tact. Different panel widths may be used while maintaining a common profile outline. 
The molded end pieces can also be painted to match any panel color scheme. 




Enclosure 
Model No. 


Panel 

Width 


PRICE 


DTE-8 


8.00" 


$29.95 


DTE-11 


10.65" 


$32.95 


DTE-14 


14.00" 


$34.95 



SIO.OO Min. Orider - U.S. Funds Only 
Calif. Residents Add 6% Sates Tax 
Postage- Add 5% plusSI In; 



Spec Sheets - 25(/ 

Send 41rf Postage for your 

FREE 1981 JAMECO CATALOG 




J ameco 



PHONE 

ORDERS 

WELCOME 

(415) 592-8097 



MAIL ORDER ELECTRONICS - WORLDWIDE 
1355 SHOREWAY ROAD, BELMONT. CA 94002 



PRICES SUBJECT TO CHANGE 



Bourns Potentiometer ^ 

3/4 Watt Single Turn 

{TOP ADJUSTMENT) 

Values: 500n IK 2.5K 5K 10K 
25K 50K 100K 250K 500K 5Meg 

INDIVIDUAL PRICING: 
149 50-99 100-999 IK-up 

.19 .17 .15 .12 
GB174 $1.95/lot 

(25 pieces all 1 1 asst. values) 

To order: Specify Bourns 3355 - (Value desired) 




AC and DC Wall Transformers 




AC 250 
AC 500 
AC1000 
AC1700 



IWV/eOHz 12 VAC250mA 

117V/60HZ 12 VAC 500mA $4.95 

117V/60HZ 12 VAC lamp 55.95 

117V/60HZ 9 VAC 1.7 amp $6.95 

117V/60HZ 9 VDC 200mA S3. 25 

120V/GOHZ 9VDC500mA $3.95 



CONNECTORS 



DB25P D-Subminiature Plug $2.95 

D825S D-Subminiature Socket $3.50 

DB51226 Cover for DB25P/S $1.75 

22/44SE P.C. Edge (22/44 Pin) $2.95 

UG88/U BNC Plug Sl.79 

UG89/U BNC Jack S3.79 

UG175/U UHF Adapter $ .49 

S0239 UHF Panel Recp $1.29 

PL258 UHF Adapter Si. 60 

PL259 UHF Plug S1.60 

UG260/U BIMC Plug S1.79 

UG1094/U BNC Bulkhead Recp SI .29 



TRS-80 
16K Conversion Kit 

Expand vour4K TRS-80 System to 16K. 
Kit comes complete with: 

*8 ea. MM5290 (UPD416/4116) 16K Dyn. Rams CNS) 

* Documentation for Conversion 

TRS-16K2 *150NS $39.95 

TRS-16K4 *250NS $29.95 



JE610 ASCII 
Encoded Keyboard Kit 




The JE610 ASCII Keyboard Kit can be interfaced into 
most any computer system. The kit comes complete 
with an industrial grade keyboard switch assembly 
(62-keys), IC's, sockets, connector, electronic compo- 
nents and a double-sided printed wiring board. The 
keyboard assembly requires +5V @ 150mA and —12V 
@ 10 mA for operation. Features: 60 keys generate the 
126 characters, upper and lower case ASCII set. Fully 
buffered. Two user-define keys provided for custom 
applications. Caps lock for upper-case-only alpha charac- 
ters. Utilizes o 2376 (40-pin) encoder read-only memory 
chip. Outputs directly compatible with TTL/DTL or 
MOS logic arrays. Easy interfacing with a 16-pin dip or 
18-pin edge connector. Size: 3'/2"H x 14Vj"W x 8?4'*D 

JE610/DTE-AK (as pictured above) . . .$124.95 

ICKin 1/;+ 62-Key Keyboard, PC Board, ^ -70 nc 
JbblU l\.lt & Components (no case) !j) /y.yo 

K62 62-Key Keyboard (Keyboard only) . . .$ 34.95 

DTE-AK (case only -3Vd"Hxll'*Wx8V4"D)$ 49.95 



JE600 
Hexadecimal Encoder Kit 



FULL 8-BIT 
LATCHED OUTPUT 
19-KEY KEYBOARD 



ri^ 



The JE600 Encoder Keyboard Kit provides two separate 
hexadecimal digits produced from sequential key entries 
to allow direct programming for 8-bit microprocossor 
or 8-bit memory circuits. Three additional keys are pro- 
vided lor user operations with one having a bistable 
output available. The outputs are latched and monitored 
with 9 LED readouts. Also included is a key entry strobe. 
Features: Full B-bit latched output for microprocessor 
use. Three user-define keys with one being bistable 
operation. Dobounce circuit provided for all 19 keys. 
9 LED readouts to verify entries. Easy interfacing with 
standard 16-pin IC connector. Only -t-SVDC required 
for operation, Si?e: 3y,"H x B%"W x 8%"D 

JE600/DTE-HK (as pictured above) ... $99.95 



K19 19-Key Keyboard (Keyboard only) .... $14.95 
DTE-HK (case only —3Vi"HxBV-"Wx8V*"D) $44.95y 



Circle 208 on inquiry card. 
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DEALS D DEALS D DEALS 



SHOP HERE AND 



lO 

(MINIMUM ORDER $10.00) 



This is ABSOLUTELY the LOWEST PRICE EVER 
for a Hi Speed (300 NS) LO-LO Power 32K RAM.^ 
4K by 1 Chips are organized in Selectable Banks 

* Extended Address Lines A16 ■ A17 
* Phantom Line * 9 Regulators 




SCHOOLS 



DIP SWITCHES Pos. prc. 

4 .88 

5 .92 

6 .95 

7 .99 

8 1.05 

9 1.15 

10 1.19 



NOBBIEST 







PINS PC WW 

8 
14 

16 .16 .32 

18 .18 .34 

20 .22 .38 

24 .32 

28 .34 

40 .45 



.10 .26 
.1 3 .29 



.48 
.50 
.61 



AMP - Need we say 
more? There is a dif- 
ference in sockets! 
These aren't the low- 
est prices you can 
find. But, if you've 
been"burned" before 
by bad connections 
in your computer, a 
few pennies for the 
best is worth It! 



RESISTORS .02 ea! 



(100 PACK) %\N 



1.0 
4.7 
6.8 

10 

15 

22 

27 

33 

47 

68 



75 
100 
150 
220 
330 
470 
680 
IK 
1.5K 
2.2K 



2.7K 

3.3K 

3.9K 

4.7K 

6.8 K 

10K 

12K 

15K 

18K 

20K 



22K 

24K 
27K 
33K 
39 K 
47K 
68K 
100K 
150K 



220K 
330 K 
470K 
680 K 

1M 
1.5M 
2.2 IVI 
4.7I\/1 
10M 



WIRE WRAP WIRE 

Packed in 500 Lot Bundles 

(Length includes 2" x 1" Strip) 

Color - R, Bu, G, Y, Bk, W 

50 ft. $1.65 - 100 ft. $3.00 - 500 ft. $9.50 

2.5-3.25 4.0-3.75 6.0-4.75 

3.0-3.35 4.5-4.00 7.0-5.00 

3.5-3.50 5.0-4.50 8.0-5.50 

10.0-6.50 



OK WIRE WRAP TOOL $5.95 



:J1 



^ 



D 




6 Annps 125 VAC 

7 Annps 30 VDC 

$1.25 ea. 

DPDT STANDARD TOGGLE 

ST21 (ON-NONE-ON) 

ST22 (ON-OFF-ON) 

ST23 (MOM ON-OFF-MOM ON) 

ST24 (ON-OFF-MOM ON) 

ST25 (ON-NONE-MOM-ON) 

ST26 (ON-ON-ON) 



LM323K 5v_ 3^. 



REGULATOR 

$5.50 





TAB MOUNT 

7805 +5V 1A 

7905 -5V 1A 

7812 +12V 1A 

7912 -12V 1A 

HEAT 

%t/ $1.25 



♦ GOLD ♦ 

S-100-CONNECTOR 

Tl or Better 




$2.50 $3.25 



DIP PLUGS 

PART^ PINS 



PRICE 




08DP 
14DP 
16DP 
24DP 
40DP 



8 
14 
16 
24 
40 



.40 
.55 
.58 
.95 
1.50 



Socket and Dip Plug priced based on 
gold not exceeding $700 per ounce. 



CONNECTORS 



DUAL ROW .100 


CARD EDGE 


PINS 


PRICE 


PINS 


PRICE 


20 


2.35 


20 


3.35 


26 


3.00 


26 


3.80 


34 


3.85 


34 


4.65 


40 


4.50 


40 


5.50 


50 


5.50 


50 


5.90 



RIBBON 
CRIMPING 2.00 / CONNECTOR 



. 20 to 34 @ 1.00 ft. 
40&50@ 1.30 ft. 



OEM'S 



Z-80-A 

$6.95 

4MHZ Beast! e with extra instructions! 



Z-80 SUPPORT 

CTC - $6.55 

SIO - $25.50 

PIO - $6.50 

DMA - $18.75 

AH4MHZ (wlio wants 2IVIHZ?) 



74LSXX 



74LS00 
74LS01 
74LS02 
74LS03 
74LS04 
74LS05 
74LS06 
74LS07 
74LS08 
74LS09 
74LS10 
74LS11 
74LS12 
74LS13 
74LS14 
74LS15 
74LS20 
74LS21 
74LS22 
74LS26 
74LS27 
74LS28 
74LS30 
74LS32 
74LS33 
74LS37 
74LS38 
74LS40 
74LS42 
74LS47 
74LS48 
74LS35 
74LS54 
74LS55 
74LS73 
74LS74 
74LS75 
74LS76 
74LS78 
74LS83 
74LS85 
74LS86 
74LS90 
74LS92 
74LS93 
74LS95 
74LS96 



.33 
.33 
.33 
.33 
.59 
.39 
.39 
.39 
.59 
.39 
.29 
.39 
.39 
.69 

1.25 
.49 

1.95 
3.7 
.29 
.39 
.49 
.39 
.49 
.95 

1.95 
.75 
.39 
.25 

1.39 
.79 
.79 
.25 
.25 
.70 
.79 
.59 
.79 
.79 
.49 
.95 

1.49 
.95 
.75 
.75 
.95 

1.29 

1.29 



74LS107 
74LS109 
74LS112 
74LS113 
74LS114 
74LS122 
74LS123 
74LS124 
74LS125 
74LS126 
74LS132 
74LS133 
74LS136 
74LS138 
74LS139 
74LS145 
74LS148 
74LS151 
74LS154 
74LS155 
74LS156 
74LS157 
74LS158 
74LS160 
74LS161 
74LS162 
74LS163 
74LS164 
74LS165 
74LS166 
74LS168 
74LS169 
74LS170 
74LS173 
74LS174 
74LS175 
74LS181 
74LS189 
74LS190 
74LS191 
74LS192 
74LS193 
74LS194 
74LS195 
74LS196 
74LS197 



.59 

.59 

.59 

.59 

.49 

.59 

1.19 

1.49 

.89 

.89 

.79 

1.19 

.69 

.99 

.99 

1.25 

1.49 

.79 

2.49 

1.49 

1.49 

1.49 

1.49 

.75 

1.99 

1.25 

1.25 

2.15 

1.49 

2.49 

2.95 

1.95 

1.95 

1.25 

1.49 

1.49 

2.15 

6.95 

.99 

1.95 

1.95 

1.95 

1.49 

.95 

.95 

1.95 



74LS221 
74LS240 
74LS241 
74LS242 
74LS243 
74LS244 
74LS245 
74LS247 
74LS248 
74LS249 
74LS251 
74LS253 
74LS257 
74LS258 
74LS259 
74LS260 
74LS266 
74LS273 
74LS275 
74LS279 
74LS283 
74LS289 
74LS290 
74LS293 
74LS295 
74LS298 
74LS324 
74LS352 
74LS353 
74LS365 
74LS366 
74LS367 
74LS368 
74LS373 
74LS374 
74LS377 
74LS378 
74LS379 
74LS38 6 
74LS390 
74LS393 
74LS395 
74LS490 
74LS668 
7 4LS669 
74LS670 



2.95 
2.95 
2.49 
1.95 
1.95 
2.95 
8.95 
1.19 
1.19 
1.69 
1.79 
.95 
1.95 
1.95 
2.95 
.75 
1.15 
1.75 
4.39 
.79 
1.49 
5.75 
1.29 
1.95 
1.95 
1.29 
1.75 
1.65 
1.65 
.95 
.79 
.99 
.99 
2.95 
3.95 
1.95 
1.95 
1.95 
.59 
1.95 
1.95 
1.95 
4.95 
1.69 
1.89 
3.55 
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DEALS n DEALS D DEALS 



OUR BUYERS ARE IN 

CONTACT WITH EVERY MAJOR 

SUPPLIER AND O.E.M. 

BUY HERE AT 1000 PIECE 

QUANTITY PRICES 

ALL MERCHANDISE 100% 

GUARANTEED! 15 DAY FULL 

CASH REFUND! 




JUST HOT STUFF 



POWER SUPPLIES 



If you can beat these 
prices we will be truly 
amazed. OEM's at 500 
lot pay more than this. 
Call or write for full 
spec, sheets. 




DISK POWER SUPPLIES 


PRIAM-SHUGART-CENTURY-MICROPOLIS 


+5V@9A |-5V@.8A l+24V@i7A | US-384 1 89.00 


SHUGART-SIEMANS-MPI 5/4" 


+5V@.5A 


+12V(a.9A 




US-340 


33.50 


+5V @ 2A 


+ 12V@4A 




US-323 


56.25 


SHUGART - SIEMANS - CDC 8" | 


+5V@1A 


-5V@.5A 


+24V@1.5A 


US-205 


52.50 


+5V @ 2A 


-5V@.5A 


+24V @ 3A 


US-20G 


69.00 


+5V@3A 


-5V@.6A 


+24V @ 5A 


US-162 


89.00 


+5V@1.7A 


-5V@1.5A 


+24V @ 2A 


US-272 


69.00 


+5V @ 2A 


+ 12V@.4A 


-12V@.4A 


US-HTAA 


37.50 



TELEVIDEO 912C 

SOROCIQI20- $675.00 
Televideo912C- 665.00 
Televideo 920C- 720.00 
ADDSR-25 - 710.00 

Also have 920C, SOROC, 

HAZELTINE, etc. What 
we don't have is room on 
this page. Call Toll Free 
800 number for prices. 




C-ITOH PRINTER 
$499.00 

Look closely at the 

photo and see other 

adds in this rag at 

$995.00. Perfect units, 

warranteed. Only 500 pes. Same story, 

manufacturerer had too many. 




S-100 CARD EXTENDER 



$12.50 

(Gold Contacts) 

As long as there is a 
price war, we will fight 
your battle. Compare 
at your local Dept. 
store and buy U$ MICRO. 




MEMOREX - VERBATUM - WABASH 

BASF FLOPPIES 

BOX OF 10 ONLY: 



b'A" 

b'A" 

8" 

8" 

8" 



SOFT 
HARD 10 
HARD 16 
SOFT ID 
SOFT 2D 
SOFT 2DDS 



$2.65 ear 
2.65 ea. 
2.65 ea. 
3.25 ea. 
3.85 ea. 
5.00 ea. 



,^ 



664 N. MICHIGAN AVE. * SUITE 1010 * CHICAGO, ILLINOIS 60611 
CALL TOLL FREE: 1-800-435-9357 * MONDAY thru SATURDAY 
(ILLINOIS RESIDENTS CALL: 815-485-4002) * 8:00 a.m. to 6:30p.m. 

TERMS: Prepayment - C.O.D. up to $100.00 - M/C Visa 
$5.00 Processing and Handling added to each order PLUS 
Shipping Charges. Please allow personal check 
to clear before shipment. 



SPECIAL OF THE QUARTER SPECIALS OF THE MONTH 



SI-MOD (KIT) 



$189.00 



Complete S-100 12 Slot Computer. Ample 
system power with regulated power for drives. 
Excellent for Subsystem or Hobby use. 
4 hours to build. (6 conn, incl., less fans) 




DUAL DRIVE SUBSYSTEM 



$995.00 

$195.00 w/no Drives 

If this looks like a Lobo 

Drive System, don't be 

fooled. Just because it 2 SHUGART 801R 

looks like one, works like POWER SUPPLY 

one, smells like one, and tastes like one (?) 

doesn't mean it has to cost like one! 



J 



^ 



TWIN VERTICAL DRIVES 

5" $550.00 - 8" $980.00 

Attractive, convenient 
and compact Two Drive 
Mass Storage includes 
Power Supply, Drives, 
Cabinets and Cables. 
Double Sided, Double 
Track available too! 





Z-80 CPU (KIT) 



The first time this 

world popular CPU 

offered in Kit. 2 serial, 

3 parallel, CTC, EProm 

Z-80 at 4 mhz. Software 

buad rate, etc. (less Prom & cable) 




$212.00 



EXPANDABLE RAM 

*SPECIAL*SPECIAL*SPECIAL* 

This is the best all 
around 64K board 
you can buy. If after 
you see it, you don't 
agree return for full 
refund. Bank Select 
by extended address 
lines or I.O. 40H. 



■■■an. 

* $389.00 A&T* 



U$ - D$K $255.00 



Double Density 8" and 
5" Disk Controller 
disigned for S-100 IEEE 
standards. Uses Western 
Digital 1795, 1691 
2143 Chipset. 




FANS $14.95 



9 



These are brand new, 
in the box fans. Not 
noisey bearing pullouts, 
Never again at these low prices 



3-1/8' 



4-5/8" 



4116s 



Expansion 16K Dynamic 
RAMs for Apple, TRS-80 
S-100 systems. T.I., Mostek 
Intel, Call for manufacturer. 



$2.95 

200 NS 



DIP-SO $399.00 



Don't be mislead by this 
LOW price. This is a rug- 
ged 100% Duty Cycle 
7 by 7 Dot Matrix Printer. 
Brand new, factory warr. 



. RS-232 ADD $65.00 
« TRACTOR FEED ADD $70.00 



2114s 

One of the world's two 

most popular STATIC 

RAMs. Factory prime 

tested units. Sold in lots of 8 only. 

FUJITSU, HITACHI, etc. 




$3.45 



200 NS 



TMS-4044 
IVIIVI-5257 
INTEL 2147 



$4.25 

250 NS 



The other of the world's most popular STATIC 
RAMs. This one is 4K by 1 organization. Don't 
buy Gold, buy these, the price won't last! 



2716s 
2708s 



$9.50 (450 NS) 
$6.95 (450 NS) 



Remember when 2716s were $50.00 and hard 
to get? These units are so beautiful it's hard to 
part with them. But we will, for a small price. 
Guaranteed! 



SHUGART DRIVE 
8" 801R 

$395.00 

Manufacturer had 

too many, buys at g" 851 R $585.00 

1000 piece rate, 

sales dropped, so we got' em. Fantastic buy, get 

them while they last! Full warranty. 




SIEMANS DRIVE 

8" 120-8 

$375.00 

Very Special Price on 'V' ^^ ■ ^^.^^^^ 

these BRAND NEW current production units 
Add $10.00 for Extended 1 Year Warrantee! 



Circle 418 on inquiry card. 



BYTE May 1981 497 



KM 



lONEST 



OMPUTER 



MPMEMLS 



"> 



INVENTORY CLEARANCE SALE 
PRICES SLASHED!! 



COMPUTER SYSTEMS 

ALTOS MODEL ACS-8000-2 64k. 2 drive, single user $3769 

MODEL ACS-8000-5M U2 1 1 2k, 2 drive, two user $5809 

APF IMAGINATION MACHINE Complete System $1015 

APPLE II plus 16k $1096 

ATARI 400 $492 

ATARI 800 $877 

COMPUCOLOR 3 8k complete package $1478 

RADIO SHACK MODEL III 16k $899 

EXPANSION INTERFACE OK $274 

MODEL II 64k w/one drive $3499 

We carry the complete RADIO SHACK line at a discount 

SD SALES SDS-100 *6299 

SDS-200 *$6699 

ZENITH Z-89 (48k) $2447 



PRINTERS 

ANACOM 150 150 cps. bi-directional, 9x9 matrix $1319 

ANADEX DP-9500 $1529 

CENTRONICS MODEL 779 TRACTOR PRINTER $999 

737 "Letter Quality" w/ cable $815 

We Carry the complete CENTRONICS line! 

DIABLO MODEL 630 RO w/Tractors *$2579 

EPSON MX-70 $399 

MX-80 Tractor feed, bi-directional, 80 cps $550 

INTEGRAL DATA IDS 445Gw/2K Buffer & Graphics w/Cable $752 

IDS-460 w/Cable $1209 

MP! MT-88 TRACTOR PRINTER w/cable $659 

MT-88G Graphics printer w/cable $699 

OKIDATA82 Bi-directional w/tractor cable $862 

83 15" Carrage/Bi-directional $1099 

NEC SPINWRITER 5510 RO Serial *$2579 

5520 KSR Serial *$2879 

5530 RO Parallel *$2579 

OKIDATA MICROLINE 80 PRINTER BO cps, 9x7 matrix $554 

w/Tractors and cable $679 

TEXAS INSTRUMENTS 810 Basic *$1499 

TRS-232 PRINTER INTERFACE $59 

Allows you to use any serial printer with the TRS-80. 



WE NOW TAKE 

AMERICAN EXPRESS 





n 



n 



■> 



TERMINALS 



HAZELTINE MODEL 1510 
1520 
PERKIN-ELMER BANTAM 
SOROC IQ120 
IQ 140 
TELEVIDEO 912C 
920C 
ZENITH Z-19 



*$1099 
*$1360 
*$799 
*$759 
*$1199 
•$799^ 
•$859 
•$899 



CALIFORNIA COMPUTER SYSTEMS 

MODEL 2016C 1 6k Static RAM board, A & T $242 

2200 MAINFRAME A & T $352 

MOTHERBOARD 1 2 slots. A & T $101 



APPLE PRODUCTS 



Model 7440 PROGRAMMABLE TIMER BOARD A & T $99 

7470 33/4 DIGIT BCD A to D Converter A & T $102 

7490 GPIB (IEEE 488-1978) INTERFACE A & T $202 

7710 ASYNCHRONOUS SERIAL INTERFACE A & T $132 

7712 SYNCHRONOUS SERIAL INTERFACE A & T $142 

7720 PARALLEL INTERFACE A & T $99 

7811 ARITHMETIC PROCESSOR A & T $356 

7114 1 2k ROM/PROM Module A & T $69 

We carry the complete line of CCS products 



SD SALES S-100 BOARDS 



MODEL Expandoram (NO RAM) 


KIT 


$192 


VDP-8024 


KIT 


$302 


VDB-8024 


A & T 


$402 


VDB-8024 


A&T 


$402 


Z-80 STARTER KIT 




$302 


Z-80 STARTER SYSTEM 


A&T 


$382 


SBC- 100 


KIT 


$252 


SBC-100 


A&T 


$305 


SBC-200 


KIT 


$274 


Versafloppy 


Kit 


$223 


Versafloppy 


A&T 


$295 


Versafloppy II Double Density 


KIT 


$305 


Versafloppy II Double Density 


A&T 


$376 



idwest Llomputer l^eripherals 



p. 



WE PAY UPS CHARGES ON MOST ORDERS 
IN THE CONTINENTAL U.S. 



1467 S. Michigan Ave. 
Chicago, IL 60605 
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FLOPPY DISK STORAGE 

CORVUS 11T 10 MEGABYTE HARD DISK 

Fully compatible with TRS-80, APPLE II, and S-100 



*$4029 



MPI MODEL B51 $321 

TRS-80 plug-in compatible 5.25" single headed 40 track drive. Comes 
complete with case and power supply. 90 DAY WARRANTY. 



BARE DRIVES 

(No Case or Power Supply) 



MPI MODEL 51 
MPI M0DEL52 
MPI MODEL 91 
MPI MODEL 92 



5" MODELS 

40 tracks, 5 ms. 

Double headed, 80 tracks 

80 tracks 

160 Tracks, Double headed 



$254 
$299 
$299 
$399 



5.25" POWER SUPPLIES WITH CASE 

STANDARD MINI DISK POWER SUPPLY WITH CASE $80 

DELUXE MINI DISK PO\?VER SUPPLY w/CASE & extender card $131 
DUAL MINI DISK POWER SUPPLY w/CASE $121 



DISK DRIVE EXTENDER CABLE 



$16 



DRIVE CABLES 



1 DRIVE TRS-80 CABLE 

2 DRIVE TRS-80 CABLE 

3 DRIVE TRS-80 CABLE 

4 DRIVE TRS-80 CABLE 

We'll make any cable! Call us with specs. 



$24 
$29 
$35 
$40 



THE DOUBLER by PERCOM DATA $203 

Double density controller for TRS-80 Model I. With data separator. (Use 
your PERCOM DISCOUNT coupon) 
DATA SEPARATOR by Percom Data $29 

Stops read errors on inner tracks. 



SOFTWARE 

NEWDOS (40 Track) $49 

NEWDOS -I- (40Track) $99 

NEWDOS 80 $139 

MICROSOFT FORTRAN $85 

Z80 Softcard $305 

Super Utility $49 

Make 80 $14 

Electric Pencil (disk) $130 

10% off all RADIO SHACK software 

We carry SBSG, Microsoft, personal software, Apparatt and many other 
brands. All at a discount. 



D30181 



DISKETTES 

(Prices per box of 10) ^^ 

VERBATIM SYNCOM MEMOREX 

5 1/4" Single sided, single density $31 $35 $28 

Single sided, double density $40 $39 $32 

Double sided, single density $48 N/A N/A 

Double sided, double density $48 $52 $40 

8" Single sided, single density $41 $31 $33 

Single sided, double density $51 $40 $41 

Double sided, single density $61 $49 $55 

Double sided, double density $61 $49 $50 

When ordering diskettes, please give us your make and model number of 

computer or disk drive, or give us the brand and part number of the diskettes 
you are currently using. 



5 1/4" LIBRARY CASE holds 10 disks 
BINDER HOLDER holds 2 disks 

8" LIBRARY CASE holds 10 disks 

BINDER HOLDER holds 2 disks 

FLOPPY SAVER 



$3.95 

10 for $7.95 

$4.95 

10 for $19.95 

5 1/4" $14.95 

8" $16.95 

Refills also available! 

16k MEMORY KITS 200 ns $39.00 

NEC UPD41 6C-2 prime dynamic RAM. Compatible with TRS-80, APPLE, 

or any computer specifying 4116 dynamic RAM. 



HOWTO ORDER: 

PHONE ORDERS: HOURS 10AM - 5PM CST MON - FRI 

BY CHECK: Call in your order then send us a cashiers check or money order. This way we 

can have your order waiting for you when your check arrives. Personal checks require 1 0- 

14 days to clear. 

BY CREDIT CARD: Just haveyourMASTERCHARGE or VISA or AMERICAN EXPRESS 

handy, we'll do the rest. 

MAIL ORDERS: NEW ADDRESS 1467 South Michigan Ave., Chicago, IL 60605. 

ALL MAIL ORDERS: Send your NAME and STREET ADDRESS (we ship UPS), CITY. 

STATE, ZIP CODE AND TELEPHONE NUMBER along with your order. 

BY CHECK: Include a cashiers check or money order with your order. Personal checks 

require 10-14 days to clear. For your safety, mail your order via insured mail. BETTER 

SAFE THAN SORRY. 

BY CREDIT CARD: Neatly type or print your MASTER CHARGE or VISA account 

number along with the expiration date and 4 digit interbank number (MC only). 

IL. RES. ADD 6% SALES TAX 

SHIPPING INFORMATION: We pay all UPS ground service charges (USA only. BLUE 
LABEL EXTRA) on all items except those denoted with an asterisk ("). (*) items must go 
airfreight or truck and can be sent freight collect. 
FOREIGN ORDERS WELCOME, CALL OR WRITE. 
ALL orders F.O.B. Chicago, II. 



WARRANTY INFORMATION: All Equipment carries a 90 day parts and labor warranty, 
unless otherwise noted. Warranty repair or replacement will be provided at no charge, 
excluding shipping costs. 10 DAY MONEY BACK GUARANTEE: If within ten days you 
return merchandise In new and re-saleable condition we will refund your original pur- 
chase price. All refunds, exchanges or repairs Include original cartons, packaging, and 
manuals and be In new and re-saleable condition and accompanied by your original In- 
voice. A 10% re-stockIng fee may be charged on returns at our discretion. 
Not responsible for typographical errors 
Prices subject to change without notice 
Dealer Inquiries welcome 
TRS-aO" TANDYCORP. 



SAVE TIME. . .ORDER BY PHONE 
TOLL FREE: 800-621-3229 
IN ILLINOIS: 312-987-1024 



H 



IDWEST 
[ ^WWITEH 






MPMERALS 



1467 South Michigan Av, 
Chicago, IL 60605 

We pay UPS charges on most 
orders in continental U.S. 



Circle 264 on inquiry card. 
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Accessories- Apple/TRS-80 




F>ROMS 

''2708 4n(ht.s . 6J25 

10 for $4.9() ea 

2716 12,5v ... 9.95 

2716 5v 9.95 

10 for $7.95 ea 

25.32 5v 25.(H) 

2732 ov 25.(K) 

2758 ov 9.95 

RAMS 

21L()2 2 MHz 1.25 

21L02A 4 MHz 1,50 

2114L 2 MHz 3.5() 

2 1 14LA 4 MHz 3.75 

4 1 16 3.50 

4164 fyiKxl 39.95 

5257 2 MHz 6.75 

5257A 4 MHz 7.25 

MK4118 17.95 



ce> 






Z-8()A 

650*2 

6800 

6802 , 

(W()9 . 

MICRO 8();}5 

PROCESSORS 8080A 

8085 

8748 . 



10.95 
12.95 
11.50 
11.95 
17.95 
39.95 
24.(K) 
. 6.59 
15.95 
59.95 



BALID RATE 
GENERATORS 

'MC14411 10.00 

1.843 MHy, xUU 4.95 



Z-80 SUFTORT 

3881 PIO 8.75 

3881-4 P 10^4 MHz . 12.95 

3882 CTC 8.75 

3882-4 CTC^MHz 12.95 

3883 DMA 29.50 

3883-4 DMA-4 MHz 36.95 

3884 SIO 35.95 

3884-4 S/a/ MHz . 39.95 



Special Purchase - Save $50,00 
Novation Cat Modem 

300 baud, answer and originate 




(We have 

only 700 

availible at this 

special price) 
IOM-5200A Listprice $189.95 :..'. $139.95 

D-CA T 300 baud, direct con nect modem 
IOM-5201A Special sale price $189.00 

AUTO-CAT Auto answer/ origiate, direct connect 
IOM-5230A Special sale price $239.95 

MICROMODEM - D.C. Hayes 

Auto answer/dial modem card for Apple or S-100 

IOM-2010A Apple modem $349.95 

lOM-llOOA S-100 modem $375.00 



JADE's new dual disk sub-assemblies include: 
Handsome metal cabinet with proportionally 
balanced air flow system, assembled & tested 
dual drive power supply, quiet whisper type 
cooling fan, power-cable kit, lighted power switch, 
approved fuse assembly, line cord, Never-Mar 
rubber feet, and all necessary hardware to mount 
2-8" disk drives - it's all American made, 
guaranteed for six months, and it's in stock! 
Dual 8" Sub-Assembly Cabinet 

END-000421 Cabinet kit $225.00 

END-000420 Bare cabinet $59.95 

Single siileil, ilouble ilensity ilisk ilrive sub-system 
END-000423 Kit w/2 8" drives .... $975.00 
END-000424 A iS: T w/2 8" drives $1195.00 

Double siileil, ilouble ilensity ilisk ilrive sub-system 
END-000426 kit w/2 8" drives .... $1495.00 
END-000427 A & T w/2 8" drives $1695.00 

8" DISK DRIVES 

Highly reliable double density floppy dish drives 
Shugart 801R single siileil. ilouble ilensity 

MSF-10801R SA-801R $425.00 

Special Sale Price 2 for $790.00 

Shugart 851 R double sided, double density 

MSF-10851R SA'851R $595.00 

Special Sale Price 2 for $1150.00 

Siemens FDD100-8D2 single siileil, ilouble ilensity 

MSF-201120 6 mo warranty $385.00 

Special sale price 2 for $750.00 

Qume Datatrak 8 ilouble siileil, ilouble ilensity 
MSF-750080 SA-851R compatible .. $599.95 
Special sale price 2 for $1160.00 

JADE DISK PACKAGE 

Double density controller, two 8" double density floppy 
disk drives, CP/M2.2fconfifiured for controller), hardware 
and software manuals, boot PROM, cabinet, power supply, 
fan, & cables 
Special package price $1395.00 



16K MEMORY UPGRADE 

Add 16 K of RAM to your TRS-80. Apple, or Exidy in just 
minutes. We've sold thousands of these 16K RAM 
upfirades which include the appropriate memory chips (as 
specified by the manufacturer), all necessary jumper 
blocks, fool-proof instructions, and our 1 year guarantee, 

MEX-16100K TRS-80 kit $29.00 

MEX-16101K Apple kit $29.00 

MEX-16102K Exidy kit ...$29.00 

16K RAM Card - Microsoft 

(There is life after 48K) 
MEX-16300A A & T $174.95 

Z-80* CARD for APPLE 

Two computers in one, Z-80 & 6502, more than doubles the 
power & potentialof your Apple, includes Z-80* CPU card. 
CP.M 2.2. & BASlC-80 
CPX-30800A A &T $279.95 

APPLE CLOCK - Cal Comp Sys 

Real time clock w/battery back-up 
IOK-2030A A&T $109.95 

DISK DRIVES for TRS-80 

2.?% more storaf^e, 8 times faster, 40 track with free patch. 
120 day warranty, includes case, power supply, and cable 
MSM-12410C Save $125.00!!! $299.95 

8" DRIVES for APPLE 

Controller, DOS, two 8" double densisty drives, cabinet, 

power supply. & cables 

Special package price $1475.00 

APPLE STICK - Micromate 

Joy stick with pots for Apple II 
SYA-1510A A iS: T $49.95 

VISICALC - Personal Sftwr 

The ultimate profiram for your Apple II 
SFA-24101005M Complete package $139.95 

PRINTER INTERFACE - CCS. 

Centronics type I/O card w/ firmware 
IOI-2041A A&T $99.95 

AIO, ASIO, APIO - S.S.M. 

Parallel & serial interface for your Apple (see Byte pfi U) 

IOI-2050K Par & Ser kit $129.95 

IOI-2050A Par&SerA&T $159.95 

IOI-2052K Serial kit $89.95 

IOI-2052A Serial A&T $99.95 

IOI-2054K Parallel kit $69.95 

IOI-2054A Parallel A&T $89.95 

A488 - S.S.M. 

IEEE 488 controller, uses simple basic commands, 
includes firmware and cable, 1 year guarantee, (see April 
Byte pg 11) 
IOX-7488A A&T $399.95 



S-100 CPU 



2810 Z-80* CPU - Cal Comp Sys 




2 4 MHz Z-80A * CPU with RS-2.r2C serial I Opart and on- 
hoard MOSS 2.2 monitor PROM, front panel compatible. 
CPU-30400A A i& r $269.95 

THE BIG Z* - Jade 

2 or 4 MHz swilchable Z-80* CPU with serial I/O. 
accomodates 2708, 2716, or2732EPROM, baud rates from 
75 to 9600 

CPU-30201K Kit $145.00 

CPU-30201A Ai&T $199.00 

CPU-30200B Bare board $35.00 

CB-2 Z-80 CPU - S.S.M. 

2 or 4 MHz Z-80 CPU board with provision for up to 8 K of 
ROM or 4K of RAM on board, extended addressing, IEEE 
SWO, front panel compatible. 

CPU-30300K Kit $199.95 

CPU-30300A A i&T $239.95 

SBC-200 - SD Systems 

4 MHz Z-80* CPU with serial & parallel I/O ports, up to8K 
of on-board PROM, software programmable baud rate 
generator, IK of on-board RAM, Z-80 CTC. 

CPC-30200K Kit $339.95 

CPC-30200A Jade A & T $399.95 

S -100 Disk Controller 

DOUBLE-D - Jade 

Double density controller with theinsidetrack,onboardZ- 
80A*, printer port, IEEE S-100, can function on an 
interrupt driven buss 

IOD-1200K Kit $299.95 

IOD-1200A 8" A i& T $389.95 

IOD-1205A 5'/,"A&T $389.95 

IOD-1200B Bare board $65.00 

DOUBLE DENSITY - Cal Comp Sys 

5'/i" and 8" disk controller, single or double density, with 
onboard boot loader ROM, and free CP/M 2.2* and 
manual set. 
IOD-1300A A & T $369.95 

VERSAFLOPPY II - SD Systems 

New double density controller for both 8" & 5'/t" 

IOD-1 160K Kit .... $379.95 

IOD-1 160A Jade A & T $439.95 

S-100 Video 

VB-3 - S.S.M. 

80 characters x 24 lines expandableto 80x 48 for a full page 
of text, upper & lower case, 256 user defined symbols, 160 x 
192 graphics matrix, memory mapped, has key board 
input. 

IOV-1095K 4 MHz kit $345.00 

IOV-1095A 4 MHz A &T $395.95 

IOV-1096K 80 X 48 upgrade $39.95 

VDB-8024 - SD Systems 

80 X 24 I/O mapped video board with keyboard I/O, and 
on-board Z-80 A*. 

IOV-1020K Kit $399.95 

IOV-1020A Jade A & T $459.95 

VIDEO BOARD - Jade 

64 characters x 16 lines, 7 x 9 dot matrix.full upper/lower 
case ASCII character set, numbers, symbols, and greek 
letters, normal /reverse /blinking video, S-100. 

10 V-1050K Kit $99.95 

IOV-1050A A&r $125.00 

1 QV-1050B Bare board $19.9 5 

MAINFRAME - Cal Comp Sys 

12 slot S-100 mainframe with 20 amp power supply 
ENC-1 12106 A & T $429.95 

ASCII KEYBOARDS - Mieroswiteh 

58 key plus numeric pad and control keys 
KBA-99058 A&T $39.95 

Circle 207 on Inquiry card. 



S-100 Memory 




MEMORY BANK - Jade 



4 MHz, IEEE S-100, hank selrctable, 8 or 16 bit, 
expandable from 16K to 256K 

MEM-99730B Bare board $55.00 

MEM-99730K Kit, no RAM $219.95 

MEM-16730K 16K kit $249.95 

MEM-32731K 32K kit $289.95 

MEM-48732K 48K kit $324.95 

MEM-64733K 64K kit $359.95 

Assembled & tested add $50.00 

64K RAM - Calif Computer Sys 

4 MHz bank port / bank byte selectable, extended 
addressing. 16K bank selectable. PHANTOM line allows 
memory overlay, 8080 / Z-80 / front panel compatible. 
MEM-64565A A i& T $575.00 

EXPANDORAM II - S D Systems 

4 MHz RAM board expandable from 16 K to 64K 

MEM-16630K I6K kit $275.95 

MEM-32631K 32K kit $295.95 

MEM-48632K 48K kit $315.95 

MEM-G4GSSK 64 K kit $335.95 

Assembled & tested add $50.00 

32K STATIC RAM - Jade 

2 or 4 MHz expandable static RAM board uses 21 }4L's 

MEM-16151K 16K4MHzkit $169.95 

MEM-32151K 32K 4 MHz kit $299.95 

Assembled & tested add $50.00 

16K STATIC RAM - Cal Comp Sys 

2 or 4 MHz 16K static RAM board. IEEE S-100, bank 
selectable. Phantom capability, addressable in 4K blocks 
MEM-16160A I6K 2MHzA &T ... $286.95 
MEM-16162A 16K 4 MHz A & T . . . $289.95 
MEM-16160B Bare board $50.00 

PB-1 - S.S.M. 

2708, 2716 EPROM board with built-in programmer 

MEM-99510K Kit $139.95 

MEM-99510A A&T $199.95 

PROM-100 - SD Systems 

2708, 2716, 27112, 2758, & 2516 EPROM programmer 

MEM-99520K Kit $219.95 

MEM-99520A Jade A i& T $269.95 



S-100 I/O 



1/0-4 - S.S.M. 

2 serial I/O ports plus 2 parallel I/O ports 

lOI-lOlOK Kit $159.95 

lOI-lOlOA A i& T $219.95 

lOI-lOlOB Bare board $35.00 

S.P.I.C. - Jade 

Our n<nv I O card with 2 SIO's, 4 CTC's. and 1 PIO 
IOI-1045K 2 CTC's, I SIO, I PIO .. $199.00 

IOI-1045A A&T $259.00 

IOI-1046K '/ CTC's, 2 SIO's, I PIO $259.00 

IOI-1046A A&T $319.00 

IOI-1045B Bare board w/ manual ...$59.95 
IOI-1045D Manual only $20.00 



Printers 



SPINWRITER - NEC 




Software 



CP/M 2.2 - Digital Research 

Latest & most powerful release of CP/M 

SFC-52506000D Manual set $24.95 

SFC-52506000M 5 V," disk & manual $149.95 
SFC-52506000F 8" disk & manual $149.95 

SDOS - SD Systems 

DOS, CBASIC-2, Z80* assembler/editor/linker 

SFX-55001000D Manual set $24.95 

SFX-55001002M 5'/i" disks & man $199.95 
SFX-55001006F 8" disk & manual $199.95 



65 cps, bi-directional, letter quality printer with deluxe 
tractor mechanism, both parallel and serial interfaces on- 
board, 16K buffer, ribbon, print thimble, graphics, micro- 
space justification, data cable, and self test /diagnostic 
ROM. 

PRD-55511 without 16 K buffer ... $2795.00 
PRD-55512 with 16 K buffer $2895.00 

MX-80 - Epson 

132 column, 9 x 9 dot matrix, multiple fonts 
PRM-27080 Save $100.00 Call 

MX-70 

PRM-27070 With Graftrax II Call 

Interface for Apple $110.00 

CENTRONICS 737-1 

9 X N dot matrix, letter quality, proportional spacing 

PRM-15737 Parallel $725.00 

With interface for Apple $825.00 

Single Board Computers 

z-80* STARTER KIT - SD Systems 

Complete Z-80* computer with RAM, ROM, I/O, display, 
keyboard, manual, and kluge area. 

CPS-30010K Kit $369.95 

CPS-30010A Jade A & T $459.95 

AIM-65 - Rockwell 

6.502 computer with alphanumeric display, printer, & 
keyboard, and complete instructional manuals 

CPK-50165 IK AIM $449.95 

CPK-50465 4KAIM $499.95 

SFK-74600008E 8K BASIC ROM ...$99.95 
SFK-64600004E 4K assembler ROM $84.95 

PSX-030A Power supply $64.95 

ENX-000002 Enclosure $54.95 

4K AIM, 8K BASIC, power supply, & enclosure 
Special package price $675.00 

DISKETTES - Jade 

Bargain prices on magnificent magnetic media 
5'/i" single sided, single density, box of 10 

MMD-51 10103 Soft sector $27.95 

MMD-5111003 10 sector $27.95 

MMD-5111603 16 sector $27.95 

5Vj" double sided, double density, box of 10 

MMD-5220103 Soft sector $39.95 

8" single sided, single density, box of 10 

MMD-81 10103 Soft sector $33.95 

8" single sided, double density, box of 10 

MMD-8120103 Soft sector $39.95 

8" double sided, double density, box of 10 
M MD-8220103 Soft sector $49.9 5 

S-100 CARD CAGE - Vector 

19" rack mountable. adjustable, holds 21 cards 
VCT-CCKIOO Anodized Al $47.95 

Metal cage with card guides & fan mounting 
ENX-106601 Six slot $29.95 

PLACE ORDERS TOLL FREE 

Continental US. Inside California 
800-421-5500 800-262-1710 

Fi>r Tfchnical Inquiries or ('u.-itomrr Scrcicc call 

213-973-7707 



Computer Products 

4901 W. Rosecrans, Hawthorne, Ca 90250 

TKRMS OK SALK: Cash, checks, credit cards, or 
I'urcha.sf Orders fnnn ciuaiificd firms and institutions. 
Mininiiini order !iiiri.()(). ('nlifornia ri'sidcnts add (i'l;. tax. 
Minimum shipping and handling charKc .S;{.()0 Pricing 
^M and availability subject to c ■bimitboul notice. 



CaL iFornia DiqiTAl 

. Post Office Box 3097 B • Torrance, California 90503 





FREE PLASTIC LIBRARY CASE INCLUDED WITH THE 

PURCHASE OF EVERY B9ii OF DISlvLETTKS- 



Hriv^ttu labflfd for Caiifomia UiKitnl by otu' uf 
iKe ittoat respect ed producers of ni agnatic inedla. 4 
Lucti dLskeltc is certified double density at <I0 
I rucks. To insurt' extended media life each liis- 
ketti.' is manufactured witfi a reinforced hulj-hole. 
Aitd of course, a plastic library case is Included 
with every box of diskettes. M.MU-Ci>5(0n(10) 
I'li^iiae specify computer or required sectors. 



Mi^T. BOX 



Ten boxes $22.75 

MIMDiSKKTTES Box 



Qie hundrud boxes $21.50 



I-;iGHT LNCH Scotch box 10 1 

I Sinple side/single den. T40-0 S3'i. S3; 

!le side/double den. 741-0 45. 4; 

I SinRlt side/32 sector 740-32 35. 3; 

IJmiblo side/ double D. 743-0 Gfi. 51 

I SCurCH brwid head cleaning kit. J24.y 



Uys:ui box 10 

3740/1 Ui>. J4 7. 3060 S -^ 

3740/ld 75. 73. 30<'0 



26 Megabyte 
Hard Disk Drive 

from 

[George Morrow's 

Thinker Toys 



jomrollcr 
rt.-.ci- 



HEWLETT PACKARD 

$2650 



MEMORY 



TRS-80 ® 
APPLE II 

16k memory (8) 4116 's 




Factory prime. Unconditionally 
gijarenteed for one full year. 
Add $3.00 for TRS-80 jumpers 
and instructions. 




r 



DYNAMIC 



100+ 1K+- 



4116- 200ns 3. 25 

4116 150ns 3. 75 

4134 64K 49.50 



3. 00 

3. 50 

45. 00 



2.50 
3.00 



STATIC 



21L02 450ns. 

21L02 250ns 

2114L4 450ns 

2114L3 300ns 

4044-4 450ns 

4044-2 2.=S0ns 

5257-3 300ns 



1. 19 
1. 49 

3. 95 
4.25 

4. 95 

5. 50 
4. 47 



1. 45 

2. 95 

3. 75 



.99 

1. 39 

2. 75 



4. 50 
4.05 



EPROM 



2708 450ns 
2716 5V. 
2716 tri-volt 
2732 Intel 
2532 TI 
2764 



4. 50 
6. 50 



19. 00 
21. 50 



17. 50 

19. 00 



8. 25 
16.00 



.50 
.50 




direct connect Your cKoke 

MODEM $169 



j.iodL-ius rliniiiLU^' loss of iiifor 
ncousUc i!.(Hk-n.s. Ciioos. .■itli.T of tlu's.- t 
>aliS SvbU-ius 1031. 1> is rivvileh seluct:>bif b- 
iillv IJcU 103 con.|i:U,dilu. Dii-L'ctly LDiliUfLl 
lOO'. pDWLTL'.l fr(;ii.llii-tuii;|ilu)iioliii.:. >it> 
.;. power ruLL-iiliL-li.-. .\10|)-1U3LH -J ihi.ii 



.■\K)IJ-IJC.\l' 2 LI) 



UDS 103J/LP AUTO ANSWER $219 



VISA 



S-100 Mother Board $35 



(tiiiet 
Bass 

880318 
18 slot 
IMSAI 




SWITCHES 





CONNECTORS 




All merchandise gold by California Digital is premium gr 
Shipping: First five pounds $2.00; each additional add $.40 
Foreign orders 10% shipping. Excess will be refunded. 
Caiifomia residents add 6% sales tax. COD's discourage 
ed to state supported educational Insl 
rith a "Strong Dun & Bradstreet. " 

II vd. Visitors by appointme 



NEW 

from 

Shugart 

Technology 




Megabyte 

Hard Disk Drive 

Packaged in the sanie physical size as the industry stan- 
dard 5 1/4" minifloppy disk drive. The micro- Winches- 
ter stores thirty times as much data (6.38 megabytes 
unfomnalted). accesses data twice as fast (170 milli- 
seconds) ajid trajisfers data twenty times faster (5.0 
megabits per second. ) 

The ST506 is factory sealed to protect the media from 
onvii-onmental contaminates. Requires only DC voltage. 
Dual California Digital 5 1/4" enclosure. 
ST506 drive and power supply. 

Shugart Associates SA400 removable 
media disk drive for above package, add: 
S-100 & Apple controller scheduled for 
spring release. 



nsoo 

*300 



*^.Shuga 



irt Associates 



- ^^^ 




» included. 3G pounds. MSU-1801 
hove bu' witli two Shucarl 80l!t rlisk di-ives. 
. MSl)-2R0l 

; cable. 6 feel ^0 coiiduc'.or with i;dt>e card < 
ds. \VC.A-650S ?25.00 
sk .li-ives. 230\". 'lOlM!!?. add fSO.OO per dis 



^795 
ni95 



SURPLUS 




DATA INPUT 
TERMINAL 

This Key at at ton ternilna! was recently ac- 
quired from (he CAIC liivislon of tlie l^ertec 
Corpor.'illon. The iiiiU was ori«inally deslKneJ 
for tiipulinB data directly onto niagnettc tape. 



riscd of ;i pri.'niluni c;iSt allin 
■ell I .Microswiicli hall effect k 



Itilum anti fihcTKlass fncloaiire. 
;y hoard. I'lilrty display lasnps 
ncli liiutl speakiT acknowledges 
ie optTaior oi poimiiig problems. 

rmin d. with k lilile ini.iRin.iilori. ciin be engineered 
n S-lOO computer and video display; or wiih slight 
tccepi the Rockwell /\IM-63 micro/ computer, 
reirulated power supply is available for an jddltloiial S20. (st-e June Brte) 
irt 111 excellent oo:iiii:i<>n. OriLiii.d :ic»iuisitH'ii over ;VO(J. 22 lljs. 




Sankyo Magnetic 
Card Transport 




$139.50 



YSTEM ^ / 



PORTABLE DATA ENTRY SYSTEM 



Tht-a-e used d.ita terir.inais were oritliiiallv desij^ted for retail store order W,rv 
systeiiia. The eperator unters the inventory control number, merchandise on' 
hand and the unit price. Ailor all periinenl data has been entered, the main w^irt- 
house ie telephoned, the handset is placed In the acoustic coupler an all the re- 
corded information is transnutted back the niagter computer, 

E.ich system includes: Cassette drive unit: Reinovahle hex keyboard with LED I 
dispr:iy: hive Uould ■D-N'lCads with charger: .'Vcoustlcal coupler .ind UB?S cable. ' 
All units removed from service in working condition. Orifjinjd cost over $2.S00. 



Regulated 

Power Supply 
5 VOLT Samp 



$11?5 



riiiw liSEU suriilus power aupplv \vas removed from wurkinu ■■ 
J'.iSK transistor reKulatlon uuifniti; five volts al a «;«naervativi- f 
Suitable for T 11. hobby applications. SHC-l'Sl Et jtuunds. 



TOLL FREE ORDER LINE 

(800)421-5041 

TECHNICAL & CALIFORNIA 

(213)679-9001 



CAliFoRNiA DiqiTAl 

Post Off iris Box 3097 B • Torrance, California 90503 



MEMOREX 

S'^DISKETTES 



innr 


muwMjg 


*i ifcJ" 


B Ml'MOREX ,MB/tOREX j^HHL 


1 ^^^^''5 


. r MEMOREX MEMOREX ^^^H 



lU-cently 1)1. ■• Mi^nic/i 



e jrU'iriinteuil first qualiiv 
rex iirtuiL'. (V30G0 sinjjlc jij 



" MEMOREX : MEMOREX 



SUPER BUY 



World's Best Selling Printer 

EPSO 
MX80 

Immediate Delivery 




Only $ 



475 




& NE\A/ 

Mm^:. from 



from 
INTEGRAL DATA 



Paper Tiger 

GRAPHICS *llyO 



I The 4B0 Paper Tiger ui 
:emeni of the dots o 
I sponJencc quality print 

The printer's nine-wire print head uses staggered needle rows to create the ver 

tically overlapping dots. Thi' head is driven bi-directionally under micropro- 

cesaor control by a stepper motor driven mechanism. 

"Two K" buffer allows the printer to accept the entire content of a 1,920 charac 
I CHT acrcon. With graphics suggested retail price $1,3U5 27 lbs, ]-'HG-450U 



VECSpinwrJter 
551QP/I 

ssyg 




JEC V-300 

*Word Processing 

DalsyWheel Printer 

*1595 



Finally a reasonably priced letter quality printer. . . Bi-directional printing at 

25 characters per second. Kull 136 print poaitiona wide. Proportional spacing 

1/120" horizonta . 1/48" vertical. 

Uses standard Diablo brand Interchangable daisy print wheels. 

Intel B085 CPU microproceaaor controlled. Interfaces via Centronics parallel 

connector. Shipping 58 lbs. PRV-300. 

TELETYPE'"M0DEL43 

4320 KEYBOARD MODELS 

TTL serial output AAA $ 995 

RS232 serial AAK 1050 

Friction 80 column AAE 1100 

Friction 80 RS232 AAL 1195 

Bell 103 Modem AAB 14 95 




rj^ 



UlTR/»^ViolET ProcJucts UVSIlE 

UVEPROM ERASER 



$ 



65 



CEHTRDniCB 

730 $595 
737 $750 

Both the Centronics 730 and llie 737 ure capable of acceptTnB 
standard office leiterheail or pin feed continuous forms. 
For higher resolution the 737 implements a nine wire dot 
matrix print head. Parallel inicrfacinB, .Add S65 for 
RS232, PRC-730P (S). PRC-737P (S) 17 lbs. 




===== 3101 

E ^^ EzfE Display 
^^^"^ ' — Terminal 

IBM Direct Price n29§i 
California Digital 

'1195 



discount 
price 





AMPEX 

DIALOGUE 80 
CRT TERMINAL 



^995 



New from the Ampex Corporation. The IJlalogue 80 features removable keyboard, 
displayable two paeea (four optional) ilu:il progr.im keys, half Intensity protected 
fields and status line. Tr.insmlis data either block, line or character mode. 
Excellent value. VDT-D80 shipping 47 lbs. 

VIDEO TERMINALS 

ADDS Regent 25 numeric cluster VDT-R25 $850 

ADDS Regent 30 25th statu s line VDT-R30 950 

ADDS Regent 40 limited sraphics VDT-R40 1195 

ADDS Regent 60 Block mode VDT-R60 1495 

Ampex Dialouge 80 two page.detatch VDT-D80 995 

Digital Equipment VT-100 VDT-VIOO 1595 

Digital Equipment VT-132 VDT-V132 1895 

Direct VP-800A emulator VDT-F800 call 

Hazeitine 1410 VDT-H1410 750 

Hazeltine 1420 VDT-II1420 795 

Hazeitine 1500 VDT-H1500 850 

Hazeltine 1510 VDT-H1510 1025 

Tfazeltine 1520 VDT-H1520 1225 

Hewlett Packard 2621A VDT-HP21A 

Hewlett Packard 2621P VDT-I1P21P 

IBM 3101-10 character mode green VDT-3101 1195 

IBM 3101-20 block mode VDT-31012 1395 

Lear Seigler 3A upper case only VDT-L3A 850 

Lear Seigler AD1V15 VDT-L5 945 

Lear Seigler ADM31 VDT-L31 1385 

Lear Seigler ADM42 VDT-L42 1995 

Soroc IQ 120 VDT-Q120 675 

Soroc IQ 135 NEW VDT-Q135 850 

Soroc IQ 140 detatchable keyboard VDT-Q140 1150 

Televideo 912C VDT-T912 665 

Televideo 920C VDT-T92,0 745 

Televideo 950C detatchable keybd. VDT-T950 985 

Zenith Z-19 VDT-Z-19 735 

VIDEO MONITORS 

BMC KG12C I8MH7. 

P-31 grn pliosplior $259 

Leedex/Amdek 12"100 129 

Leedex 100 green 169 

Leedex 100-80 197 

Hitachi color 13" 389 

Zenith color 13" 379 

NEC greert phosphor 219 
Panasonic color 10" 

Simyo 9" BW 149 

Sajiyo 12" green phos. 235 

Simyo 15" BW 259 

Sanyo 13" color 419 




VISA 






Circle 57 on inquiry card. 



All merchandise sold by California Digital is premiu 
Shipping: First five pounds $2.00; each additional add 
Foreign orders 10% shipping. Excess wQl be reftindi 
California residents add 6% sales tax. COD"s discoi 
Open accounts extended to state supported educations 
tions and companies with a "Strong Dun & Bradstreel 
Warehouse: 15608 Ingle wood Blvd. Visitors by appo 



Correspondence quality printing. 

A lot of printers costing a lot more can't touch the MX-SO'^ 
performance. It gives you a choict; of 40, 80. 66 or 132 col- 
umns of printing in as many as four distinct printing density 
modes, a total of twelve different combiaitions which can 
accommodate nearly any printing requirement. 

Bidirectional printing. Logic.il seeking 
of shortest lini.'s. 80 CPS. 64 graphics L'll.TractLT.'i. l-orms I 
h.indling. The list of standard features goes on and on. The 
fcicl is th.it (here art* few printers th.it c.in compete with the 
MX-80at ANYpriciv And none— ZERO— in its extraordi- 
narily affordiiblc pricL' range. 
mBCDEF-GHIJKLHNOPDRBTU^^WXYZABCDEFGHIJ 

"-»-«. : .Ti I iT.v."?rWP /. ~.K'T. i"i IWrH I 



ACCESSORIES FOR THE 



COMPUTER 




CAI.IFORNIA CO.MPOTER SYSTEMS 
Arithmetic Processor 7811 B/C §319 

Asynchronous scrl.-U Interface 7710 129 

Centronics Interface card 772B US 

12K PROM Module 7114 CO 

Calcncier/Clock. Bat. back-up 7424 !)D 

Parallel Interface 7720A 99 

Programable Timer 7740A 99 

Analog/Digital converter 7470A 99 
MICROSOFT PUODUCTS 

Apple to Z-80 CPU card 379 
D. C. HAYES PRODUCTS 

Micromodeni for Apple J19 
COMPUTER STOP PRODUCTS 

Double Vision / 80 Column Video 250 
INTERACTIVE STRUCTURES 

ID Channel A/D card AIO/2 275 



MOUNTAIN COMPUTER PRODUCTS 



Intro X-IG 



rBSR 



system foi 
X-10 c:»rd only 
16 channel AD/ DA 8 bit 
.Apple Clock battery back-up ' 

Supertalker SD200 ' 

ROM Plus with filter 
RO.M Writer/Prograinmer 
APPLE BRAND PRODUCTS 
.Apple Language card 
Floppy disk with coiuroller 
Floppy disk without control ler 
Apple parallel Interface 
SSM MICROCOMPUTER 
Dual serial par:illel interface AIO 



S-IOO BOARDS 

Assembled • Tested • Burned-in 




CPU BOAHUS 



IM.\. -s:'.!!!/. Buc-cseio 


S250 


2.2CP:\1 UUr-C2422 


C;odl)Out z-80 :M bit. IMili 






noc-Gzao 


231i 


M:C 7G.'> controller. U.MA 


Godbout 801i;i/il0«!i duiil 16 bit 




arbitration BDl-GDl 
Measurement Systems 7E5 chi) 


processor HUC-G8B 


375 


-Measurement Systems Z-BO 






4 serial 2 piiralicl real time 




recovery BDI-.Ml- 




SD Systems Versafloppy 11 


SI) Systems SUC-200 Z-80 




double density BUI -vr 2 
rarbell D/IJ> BD1--TF2 


I/O ports BDC-SUC2 
Telctek I DC- I sincle board 


3B]> 








CPU ^ floppy disk controller 
plus I/O HDC-KDCl 






C<)5 


double density U1)!"-UJ2 


.MAir^-I RAIMES 




ir-; tlrf.ace uo.uius 


Calif. Computer 2200/\ 12 slot 


«. 


Calif. Conputcr 2718 1/0 


p=wer suprJy KNM-C2200 
Tin 12 slot table I:;Ni\I-T12 


3i9 


2 serial/2 p;,r 1 BUT-C2718 


49". 


Morrow lJi.-si)ii)s Switchboard 


I'LI 22 slot table EN.M-T22 


GfiO 


2 seri;U/l pari BDT-.MSH 


Godbout mainfrn.. E\.M-GJ,11- 




.Morrow Dcsiyns .MUtiboard 
3 3erial/3P. •■*<■ UDT-MAIB 


hllililORY BOAUnS 




C;odboijt Interfaci;r Qie 


C;dif. Computer 20C;5A U IK 






dy;imic mcii.«rv UDra-C'inC5 


$■121.1 


1 s^.rial/3 par 1 iil)S-UB2 


C:>lif. Computer 2016 IBK 




static mei.iorv BD:\1-C20i6 


2-M 




C.Uif. Computer 203'' 32K 






static niuniorv noi\,l-C2032 




SP1::CL\LITV HOAUDS 


Godbout Ran, 17 G!K static 




Cjr Co[>iputer ro;il tiniL^ clock/ 


nuni»ry JG bit BL)J,I-GI7 


102r, 


calendiir liDS-CJCK 


SU Systems Lxpandoran. 11 




Artec EUc. Wire wrap proto- 






type board 1)US-A\\\\ 


G4K dynamic BDM-I:;.\C.; 


37;i 


Artec Elec. Geiier.il i'urpose 


Measurement Systems U.M136400 




proto board UDS-AGP 


lor Alpha Micro IJU.M-.MG^OO 


(i!i:i 


Gotibout Spectrum color 

boiircl UUS-GSC 

IJ. C. Ilavos S-IOO Micro- 
n.oden. BUS-HMi 


LPROM BOAKUS 




Dittilsl Rese;irch 32 K . 271S 




Mullen Products ext.milcr boai-c 


proms extra BI.),VI-DP32 


uu 


^ iOHic proUf kt HDS-MTHl 



I11JM-P1»0 



[tl)S-MC)C 



Rotron Wisper Fan 



»1477 



$12.00 fe 100 
10.50 (& 1000 



115 VAC. 7 Watts WR2A1 
Factory fresh Muffin fans 
NOT pull-outs. EAIF-4ilI 



TOLL FREE ORDER LINE 

(800)421-5041 

TECHNICAL & CALIFORNIA 

(213)679-9001 



STOP 




GO BACK TO 
PAGE 80 



SAVE UP TO 10% 



on any prepaid U.S. Mail or retail store order 

OVER $100.00 

From our 60 Page Color DETACHABLE 

SPRING 1981 

ENGINEERING 

SELECTION GUIDE 

Beginning on Page 80 

JUST ATTACH THIS COUPON TO THE FACE OF YOUR ORDER FORM 




PRIORITY rONEI ELECTRONICS 

9161 DEERING AVE. • CHATSWORTH, CA 91311 



D 
D 
D 
D 
D 
D 



DISCOUNT '-'^^^Sfs'''' 

COUPON SELECTION GUIDE 

1^ the appropriate box 

$100 -$149.99 Deduct 

$150 -$199.99 Deduct 

$200 -$299.99 Deduct 

$300 - $399.99 Deduct 

$400 - $499.99 Deduct 



$500 & UP Deduct 

VAUD ON PREPAID U.S. MAIL ORDERS 
RECEIVED BEFORE JUNE 15, 1981 

OR PRESENT THIS COUPON 

AT OUR RETAIL STORE BEFORE JUNE 15, 1981 

*Sorry Discount Coupon Not Valid 
on Shipping Charges, Phone or Foreign orders. 



$10.0C 
$15.0C 
$20.0( 
$30.0( 
$40.0( 

$ ^o% 



ANOTHER FAMOUS 

PRIORITY 1 ELECTRONICS 

TRUCK LOAD PURCHASE 

10 MHZ 16K A&T STATIC S-100 RAM FROM 




GBT-143A 

List 

$349.00 




$199.00 



The RAM 14 provides 16K X 8 of reliable, totally static RAM storage. Conforming fully to the IEEE 696/S-100 bus 
standard, RAM 14 not only provides 24 address lines for 16 megabyte extended addressing capability, but also in- 
cludes a number of features you would only expect to find In memory boards costing considerably more. Here's a 
partial listing of what makes RAM 14 your best choice! 



Operates up to 10 MHZ (70 ns RAM Chips) 

Assembled & Tested 

Meets or exceeds all IEEE 696/S-100 specifications (including 

timing). 

Fully static design eliminates the timing problems associated 

with dynamic memories. 

Switch selectable choice of 24 address lines conforming to 

the IEEE 696/5-100 extended addressing specifications, or 16 

address lines as used in older S-100 systems. 



Ideal for multi-user installations. 

Board is addressable as one 16K x 8 block on any 4K 

boundary. 

Switch selectable PHANTOM disable and write protect. 

-I- 5 Volt operation (requires no other supply voltages). 

Low power operation (900 mA typical, 1200 mA maximum). 

1 year Factory Warranty. 



(|(5)E)(B(!)(D[f 

^ ELECTRONICS^ 




.-^oliiofof^^ 



"^' N ^ PRIORITY ONE ELECTRONICS 

9161-B DEERING AVE. • CHATSWORTH, CA 91311 

rtv ^v , - Terms: U.S.; VISA, MC. BAC Check, Money Order, U.S. Funds Only. CA. residents add 6% Sales Tax. 

^ loV^ MINIMUM PREPAID ORDER $15.00. Include MINIMUM SHIPPING & HANDLING of $2.50 for the first 3 

Vf' lbs., plus 25e for each additional pound. Orders over 50 lbs. sent freight collect. Just in case...please in- 

clude your phone no. Prices sutiject to change without notice. We will do our best to maintain prices 
Circle 332 on inquiry card, thru MAY, 1981. SOCKET and CONNECTOR prices based on GOLD, not exceeding $700.00 per oz. 

Sales Prices are for prepaid orders only. Credit Card orders will be charged appropriate freight. 



Best Prices and Delivery! 



SUPEBBRAIW by intmec 




Selt-containecj compuier with duat disks and 
two RS232C ports. Complete with CP/M' 2.2 
and BASIC. ^OCQK 

32K Double Density, List $2995 . V^DOD 

64K Double Density, List $3345 $2883 

64K Upgraded to Quad Density w/ Special 
MiniMicroMart Warranty SPECIAL $3395 



/VFIV EMULATOR (Intertec), List $895$ 749 
NEW INTERTUBE IIIList $895 . . . ONLY $ M9 
SOROC 120, List $995 SPECIAL $ 729 

1Q140, List $1495 SPECIAL $1149 

PERKIN-ELMER 550, List $997 $ 799 

with anti-glare screen, $1027 $ 829 

HAZELTINE 1410, List $900 $ 749 

1420 $ 849 

1500, List $1225 $ 879 

1510, List $1395 $1089 

1520, List $1650 $1389 

LEAR SIEGLER ADM3A, Assembled . . $ 849 

TELEVIDEO 912C, List $950 $ 789 

920C. List $1030 $ 849 

950C, List $11 95 NEW $1039 

PRINTE. . .. 

ANADEX DP-8000 $ 849 

DP-9500. List $1650 $1399 

DP-9501. List $1650 $1399 

PAPER TIGER IDS-445, List $995 $ 695 

w/graphics op., incl. buffer, $1195 .. $ 789 

PAPER TIGER IDS-460, List 1149 

PAPER TIGER IDS-460G List 1199 

NEW IDS PAPERTIGER 460 . List 1295 51149 
NEW IDS PAPERTIGER 460G List $1394 SHQQ 

NEC Spinwriters Gall for Price 

TELETYPE 43 KSR $1087 

CENTRONICS 
730-1 parallel interface . . NEW LOW $ 649 
737 parallel interface . SUPER VALUE $ 829 
779 w/Tractor, List $1350 $1049 

703 w/Tractor, VFU, List $2975 $1695 

704 w/Tractor, VFU, List $2350 $1595 

Tl 810 Basic, List $1895 $1695 

810/serial Et Centronics-style 
parallel interlace, List $1940 ....... $1735 

810 w/full ASCII (U/LC), Vertical 
Forms Control, Compressed Print . . $1895 

Tl 820 KSR, List $2165 $1895 

Tl 745 w/full ASCII, List $1695 $1399 

COMPRINT 912 w/parallel interface . $ 559 

912 w/serial interface, List $699 $ 589 

AXIOM IMP I $ 699 

MICROTEK, List $750 $ 675 

OKIDATA Microline 80, List $949 $599 

Tractor Feed Option $109 

RS232 Serial Interface $ 99 



MORTH STAR HORIZON^ 

HORIZON 1 ASSEMBLED h TESTED 

32K, Double Density, List $2695 .... $2279 
32K, Quad Density, List $2995 $2539 

HORIZON 2 ASSEMBLED & TESTED 

32K, Double Density, List $3095 $2619 

32K, Quad Density, List $3595 $3049 

48K, Double Density, List $3590 $3039 

48K, Quad Density, List $4090 $3469 

64K, Double Density, List $3830 $3239 

64K. Quad Density, List $4330 ....... $3669 



PB ODDV niQI€ <iVQTEMS 

SPECIAL $ 719 



NORTH STAR MDS-A 

Assembled, List $899 . . 



MORROWTHINKERTOYS" Discus2D, 

List $1199 OUR PRICE S 998* 

Discus 2D, dual-drive. List $1994 $1694* 

Discus 2 + 2, AEtT, List $1549 $1319* 

Dual Discus 2 + 2, A&T. List $2748 . . . $2335* 
•Now includes CP/M° 2.2 

Prom ftiMramers 



SSM PB1 Kit List $1 25 $106 

SSM PB1 A&T List $1 90 $161 

SD Computer Prom 1 00 Kit $236 $201 

SD Computer Prom 1 0OA&T List $311 . . $264 

CONTROLLER BOARDS 

NORTH STAR, DD. 

Assembled, List $499 $399 

MORROW Disk Jockey 1, A&T ($213) . $189 

Disk Jockey 2D, A&T, List $479 $429 

SD Versafloppy 1 , Kit, List $284 $239 

Versafloppyll, DD Kit, List$413 $349 

Versafloppy II, DD, A&T, List $507 ... $429 

DELTA double density A&T ($385) $345 

CONDUCTOR, double density A&T . . . $269 
INTERSYSTEMS FDC-2. A&T. $495 . . . $439 
MICROMATION Doubler. DD. A&T . . . $429 
TARBELL Floppy Disk Interface Kit $199 

double density, A&T. List $495 $444 



ESCON CONVERSION 
FOR IBM SELECTRIC 

Complete w/microprocessor controller and 
power supply. Factory built. User installs 
solenoid assembly or it can be done at Escon 
factory at nominal cost. 
Parallel (TPS-80, Sorcerer, etc.), $575 $514 

RS232 Standard Serial, List $599 534 

lEEb-488 (for PET), List $660 584 

^ TRS-80 Cable 25 



CALIFORNIA COMPUTER SYSTEMS 

Z80 CPU BOARDS List $299 $269 

DISK CONTROLLER 2422 List$399 .... $359 

16K Static, A&T, List$349.95 $259 

32K STATIC List $710 $599 

64K DYNAMIC BOARD List $699 $589 



(assembled unless noieo; 

NORTH STAR Z80A (ZPB-A/A), $299 $254 

CROMEMCO 4 MHz (ZPU-W), List $395 $335 

4 MHz (SCC-W), List $450 $382 

INTERSYSTEMS (formerly Ithaca Audio) 

new Series II Z-80, 4 MHz. List $395 . . . $349 

SSM CB1 8080 A&T List $252 $214 

CB1 A Kit, List $1 83 $156 

CB2 Z-80, A&T, List $344 $289 

CB2 Kit, List $60 $221 

DELTA Z-80, with I/O $289 

SDSBC-100, List413 $349 

SBC-1 00 Kit, List $341 $289 

SBC-200, List $471 $399 

SBC-200 Kit, List $373 $317 

MEMORY BOARDS 
i32K SD ExpandoRAM Kit! 
i CALL FOR PRICES \ 



NORTH STAR 16K Dynamic RAM Board, 

A&T (RAM-16-A/A), List $499 $420 

32K A&T (RAM-32/A), List $739 $620 

CROMEMCO 16KZ-W, List $49o $419 

64KZ-W. List $1795 $1269 

MEASUREMENT SYSTEMS £f CONTROLS 

(Guaranteed performance, incl. labor/parts 1 yr) 
DM6400 64K Board w/all 64K, $795 . . . $659 

DM4800 with 48K, List $695 $650 

DM3200 with 32K, List $595 $509 

DMB6400 64K Board w/all 64K $859 

DMB4800 with 48K $789 

MORROW SuperRAM - all static, all AEtT 

16K, 4 MHz or 2 MHz, List $349 $299 

32K, 4 MHz, List $699 $629 

16K Memory Master, List $399 $339 

24K Memory Master, List $549 $465 

INTERSYSTEMS (formerly Ithaca Audio) 

8K Static 2 MHz, A&T, List $165 $149 

8K Static 4 MHz, A&T. List $195 $176 

16K Static 2 MHz, A&T, List $475 $427 

16K Static 4 MHz, A&T, List $495 $445 

64K Dynamic, List $995 $895 

CALIFORNIA COMPUTER 

16K Static, A&T, List $349.95 $259 



VI 



aARDS 



I/O Mapped 
SD COMPUTER VDB-8024, kit, List $437 . 36£ 

Assembled, List $556 $46£ 

XITEX SCT-100K, Kit ONLY $169.9£ 

SCT-100A Assembled $189.95 

SSM VB2 I/O, Kit, List $199 ,.$169 

Assembled & Tested, List $269 $22£ 

Memory Mapped 

SSM VB1C, 16x64, Kit, List $179 $^52 

Assembled & Tested, List $242 $206 

SSM VB3,80-Char.,4MHz,Kit,List$425..$35£ 

4 MHz, A&T, List $499 $42^ 

iNTERSYSTEMS, lbxb4, A&T, List $1bb $14S 
*Subiect to change. 



^ NEW CROMEMCO 
j16FDC DOUBLE DENSITY 
f DISK CiMTBOLLER 
List $595 OUR PRICE S50S 



SHIPPING AND INSURANCE: Add $2.50 for boards, $6 for Selectric Converter or Floppy Disk Drives, $7.50 for Floppy Disk Systems, $15 for Horizon. SHIPPED FREIGHT COLLECT: SuperBrain, Centronii 

and T.I. printers. Contact us for shipping information on other terminals and printers. 

Above prices reflect a 2% cash discount (order prepaid prior to shipment). Add 2% to prices for credit card orders, C.O.D.'s, etc. Prices are subject to change and offers subject lo withdrawal without notrci 



1618 James Street Syracuse NY 13203 (315)422-4467 TWX 710-541-0431 



If North Star or Cromemco offer it . . 

WE HAVE IT!! 

Immediate Deliver y at Discount Prices 



NORTH STAR Horizon 



/ 



32K Double Density 

Assembled and Tested 




ASSEMBLED 

HORIZON 1, DD $2279 32K, QD, List $2995 2539 



HORIZON 2, 32K, DD . $2619 

32K, QD, List $3595 3049 

48K, DD, List $3590 3039 



48 K, QD, List $4090 3469 

64K, DD, List $3830 3239 

64K, QD, List $4330 3669 



NORTH STAR APPLICATIONS SOFTWARE 

(Exclusive for use wiiti North Star Dish Systems — specify Double 
or Quad Density) 

NORTHWORD, List $399 $339 

MAILMANAGER, List $299 249 

INFOMANAGER. List $499 419 

GENERALLEDGER, List $999 799 

ACCOUNTSRECEIVABLE, List $599 499 

ACCOUNTSPAYABLE, List $599 499 

NORTH STAR HARD DISK HD-18 

18 megabytes, plugs into parallel port of North Star 
Horizon. Utilizes tried-and-proven 14" Century Data 
Marksman. List $4999. qUR PRICE $4199 

NORTH STAR MDS-A - Double (or Quad) 
Density Disk System, Kit, List $799 . OUR PRICE $669 
Assembled and Tested, List $899 SPECIAL $719 

NORTH STAR MEMORY BOARDS 

16K Dynamic RAM (RAM 16-A/A), Assembled, List $499 $420 

32K (RAM-32/A), Assembled, List $739 $620 



INTRODUCTORY SPECIALS ON ... 

PREMIUM QUALITY BASF DISKS 
CERTIFIED FOR QUAD SYSTEMS 

5%" DOUBLE DENSITY DOUBLE SIDED L.st$57.50 
8" DOUBLE DENSITY DOUBLE SIDED L,st$75.00 . 
Shipping S2.50 — Free Shipping In Multiple 01 Two Box i 



(Bex of len) 

.. $38.95 
.. $47.49 




NEW System 3 

by CROMEMCO 

Now with Dual 

Double Sided 

Double Density 

over 2 megabytes 

of Storage) 

64K of RAM 

List $7995 



LIMITEDTIME 



$6395 



CROMEMCO SYSTEM 2 — Now double Density 
with Double Sided Drives. Quad Capacity mini 
floppy disc drives. List $4695 Only $3899 



CROMEMCO Z-2H 



r- 




Full 1 1-megabyte Hard Disk 
system. FastZ-80A 
4 MHz processor, 
two floppy disk 
drives, 64K RAM 
memory, RS232 
special interface, 
printer interface, 
and extensive 
software available. 
List $9995 

OUR PRICE $8489 



NEW DOUBLE DENSITY CONTROLLER BOARD 
From Cromemco 

With built-in diagnostics — 16 FDC Controller 

List $595 OUR PRICE $505 

Z-2 COMPUTER SYSTEM List $995 $845 

SINGLE CARD COMPUTER - SCC-W 4 MHz. List $450 $382 

NEW COLOR GRAPHICS INTERFACE - SOI List $595 OUR PRICE $505 
CROMEMCO HOD — 1 1/22-megabyte Hard Disk for use with existing 
systems. DMA controller. Transfer rate of 5.6 megabytes/second. 

HDD-n. List $6995 OUR PRICE ONLY $5939 

HDO-22. List $11,995 $10,189 



SHIPPING AND INSURANCE: Add $15 or Horizons, $2.50 for Boards and Software. Hard Disk Systems and Cromemco systems shipped freight collect. 
Advertised prices are for prepaid orders. Credit card and COD. 2% higher. Deposit may be required on C.O.D. All prices subject to change and offers 
subject to withdrawal without notice. _ 

- WRITE FOR FREE CATALOG - 



MiniMicroMart, Inc. 

1618James Street, Syracuse, NY 13203 (315)422-4467 TWX 710-541-0431 



fnastsr chsrge 




Circle 270 on inquiry card. 



Computers, Disk System 



YMMirM I data 

I systems 




Z89-FA 

List $2895 



OUR PRICE $2395 

Z-89GA 

List $2595 $2149 

A-87 Two Drive 

Minifloppy System List $1195 $989 

Z-47DA $3695 

8" Two Megabyte List $3695 $3059 

INTERSYSTEMS 

formerly ITHACA AUDIO 

The new Series II CPU Board features a 4 MHz 
Z-80A CPU and a full-feature front panel. 20- 
slot actively terminated motherboard, with 25 
amp power supply (50/60 Hz operation, incl. 
68cfmfan). DPS-1. List $1795 



$1495 




COMPLETE SYSTEM with InterSystem 64K 
RAM, I/O Board w/priority interrupt and 
double density disk controller board. Full 1-year 
warranty, List $3595 ^9QQ^ 




NEW! CROMEMCO 
SYSTEM ZERO 

List $995 OUR PRICE $849 

NEWI CROMEMCO SYSTEM ZERO/D 

A complete 64K Computer with Double 
Density Disk Controller List S2995 

OUR PRICE$2545 

Companion Disk drive for above — 

Quad Density — Total of 780 Kilobytes of 

storage on the two drives List $1295 

OUR PRICE $1099 

Only $3644 for a complete 64K Disk System 



SUPERBRAIN 

BvlNTERTEC 




64K Double or Quad Density units available. Uses 
two Z-80 CPU's. Commercial-type terminal with 
12" monitor. Dual double density minifloppies. 
OverSSOkilobytes of storage (twice that with quad 
density drives). Two serial RS232 ports, I/O ports 
standard. Expandable with optional S-100 S-100 
interface. Comes with CP/MTM 2.2 operating sys- 
tem. MiniMicroMart can supply a wide range of 
CP/M development and application software. 

W/64K Double Density, List $3495 . . $2869 
W/64K Quad Density, List $3995 $3395 



HEWLETT 
PACKARD 



HP-41CV 




HP-41 System I- $399. 

(The HP-41CV and HP 82 104 A 
Card Reader) List $495. 
HP-41 System II- $ 679. 

(The HP-41CV andHP82104A 
Card Reader, HP82143A 
Printer/Plotter) List $840, 

HEWLETT-PACKARD 

HP-85A ^,-. : e'oto';:: 

-■ -^ X Computer 




List 
$3250 



$2749 



MORROW 

THINKER TOYS® 
DISCUS M26^'^ 



26 megabytes of 
formatted storage 
List $4,995 



$4,199 




THINKER TOYS® 
DISK SYSTEMS 

Now includes CP/M* 2.2 
Discus 2D, List $1199 $1019 

Discus 2D. dual-drive, List $1994 $1694 

Discus 2 + 2, Assem., List $1549 $1319 

Dual Discus 2 + 2, Assem., $2748 $2335 

/A// Morrov^ sysfems now include CP/M' 2 2 



MORROW 

Discus 2D's 
IN STOCK 



NEW! CROMIX 
FROM CROMEIVICO 

A New UNIX Like 
Disk Operating System. 

With true multi-user. 

multi-tasking capabilities 

List $295 OUR PRICE $249 

NEW! DOUBLE DENSITY 
CONTROLLER BOARD 

FROM CROMEMCO 

With built-in diagnostics 
16 FDC Controller. List $595 OUR PRICE$505 



RADIO 
SHACK 
TRS-80™ 

10% OFFL 







Terminals and Printer 



Intertec 

EMULATOR 

Software compatible with a Soroc lQ-120, 
Hazeltine 1500, ADM-3A or DEC VT-52. Fea- 
tures block mode transmission and printer port; 
12" anti-glare screen; 18-key numeric keypad; 
full cursor control. List $895 

OUR PRICE $749 




NEW INTERTUBE III 

List $995 ONLY $749 

12" display, 24 x 80 format, 18-key numeric 
keypad, 128 upper/lower case ASCII charac- 
ters. Reverse video, blinking, complete cursor 
addressing and control. Special user-defined 
control function keys, protected and unpro- 
tected fields. Line insert/delete and character 
insert/delete editing, eleven special line draw- 
ing symbols. 



TELEVIDEOTVI-912C 




Upper and lower case, 15 baud rates: 75 to 
19,000 baud, dual intensity, 24 x 80 character 
display, 12 x 10 resolution. Numeric pad. Pro- 
grammable reversi^Dle video, auxiliary port, 
self-test mode, protect mode, block mode, 
tabbing, addressable cursor. Microprocessor 
controlled, programmable underline, line and 
character insert/delete. "C" version features 
typewriter-style keyboard. List $950 

OUR PRICE $789 



HAZELTINE 

1500 
ONLY 

$879 



PAPER TIGER 




1410 w/numeric keypad. List $900 $749 

1420 w/lower case and numeric pad 849 

1510, List $1395 1089 

1520, List $1650 1389 



SOROC 




IQ-120 

List $995 

SPECIAL 

$729 



IQ-140 List $1495 
SPECIAL $1149 



CENTRONICS 

PRINTERS 

NEW 730, parallel, friction, tractor . . . $679 
NEW 737 parallel, friction, tractor .... $849 
779-2 w/tractor (same as TRS-80 Line 

Printer I), List $1350 1049 

702 120 cps, bi-direct., tractor, VFU 1995 

703 185 cps, bi-direct., tractor, VFU 2395 

704 RS232 serial version of 703, $2350 . . $1995 

NEC SPINWRITER'' 




Terminal/Keyboard as well as 

RO Printer Only models available. 

CALL FOR PRICES! 



IDS 455 Paper Tiger, List $995 . $895 

w/graphics option, incl. buffer, $1194 . . $989 
TRS-80 cable 45 

NEW IDS 460 

QUALITY PRINTING AT MATRIX 

SPEED-LOGIC SEEKING 

PROPORTIONAL SPACING 

w/auto text justltlcatlon 

NEW IDS PAPERTIGER 46DList $1295 . $1099 
NEW IDS PAPERTIGER 46DG List $1394 $1149 



TI-810 




TI-810 Basic Unit, $1895 . ONLY $1595 
TI-810 w/full ASCII (Lower case), vertical 

forms control, and compressed print . $1795 
TI-745 Complete printing terminal 
with acoustic coupler, List $1695 .... $1399 

nNnoex 

DP9500/DP9501 PRINT6RS 

DP-9500, List $1650 $1349 

DP-9501, List $1650 $1349 

ANADEX 80-Col. Dot Matrix $849 

OKIDATA 

MicrolineSO ONLY $599 

Tractor Feed Option $109 

Serial interface $ 99 

AXIOM IMP I $699 

COMPRINT 912 w/parallel interf $559 
912 w/serial interface. List $699 $589 

MICROTEK, List $750 $675 



920C (with 1 1 function keys, 6 edit keys and Above prices reflect a 2% cash discount (order prepaid prior to shipment). Add 2% to prices for credit 
2 transmission mode keys, List $1030 *-.>!« ^^^^ orders, C.O.D.'s, etc. Prices are f.o.b. shipping point. Prices are subject to change and offers 

ONLY $849 subject to withdrawal without notice. WRITE FOR FREE CATALOG. 

MiniMicroMart, Inc. 

1618 James Street, Syracuse NY 13203 (315) 422-4467 TWX 710-541 0431 




Circle 271 on inquiry card. 



Unclassified Ads 



UNCLASSIFIED POLICY: Readers who are soliciting or giving advice, or who have 
equipment to buy, sell or swap should send in a clearly typed notice to that effect. To be 
considered for publication, an advertisement must be clearly noncommercial, typed double 
spaced on plain white paper, contain 75 words or less, and include complete name and 
address information. 

These notices are free of charge and will be printed one time only on a space available 
basis. Notices can be accepted from individuals or bona fide computer users clubs only. We 
can engage in no correspondence on these and your confirmation of placement is ap- 
pearance in an issue of BYTE. 

Please note that it may take three or four months for an ad to appear in the magazine. 



FOR SALE: Texas Instruments TI-59 and PC-1 00 print cradle 
with all documentation and manuals. In mint condition; SI 50 
or trade for HP-97. Also, HP-67/97 Stat Pac I , ME I , E E 1 , CE I . 
Surveying, Navigation, and Business Decisions Pac; all for S50. 
Cfiarlie Truax, 2862 King Edward Dr, El Dorado Hills CA 
95630, (916) 933-3478 evenings, 

FOR SALE: Extra paper, 14- and8/z-inchwidtfis. S 15 a box 
or trade for a TRS-80 disk drive. Van, (616) 429-6788. 



FOR SALE: Perkin-Elmer letter-quality printer, KSR, 110 to 
300 bps, good condition, switch-selectable U/C or full ASCII, 
half or full duplex, RS-232C. Bill Touchstone, (216) 333-3114 
9:30 AM to 5 PM weekdays. 



FOR SALE: Pascal microengine, Western Digital WD90 (in- 
cludes factory power supply and cabinet). High-speed UCSD 
Pascal computer with 64 K memory, single- and dual-density 
8-inch floppy software, and all documentation. SI 200 plus 
shipping. Dave Werner. (212) 998-3929. 



FOR SALE: GE Terminer 300 ASCII terminal with digital 
cassette, adjustable tractors, 10-15-30 cps, paper out, etc. 
Letter-like quality, not dot-matrix. Also, GE acoustic coupled 
modem (Bell 103). All in excellent condition. Execute com- 
mands from disk file with Command Processor software. In- 
cludes RTC. printer formatting, dynamic I/O reconfiguration, 
plus fifteen more commands for North Star Disk (Horizon). 
Please send SASE. Rich Adamson, 7310 Adams, Lincoln NE 
68507, (402) 4640718. 



FOR SALE: Hazeltine I500CRT; S700, Hazeltlne 1520 CRT; 
S 1 100, DEC LA-36; S 1250. Omnitech acoustic coupler; S 150, 
Novation CAT acoustic coupler; Si 50. Above items less than 
three years old and working. 200 new vacuum tubes; S300, 55 
new Calectro & Lafayette panel meters; S 165. Buyer pays ship- 
ping. Charles B Wall, Rte 3 Wingate, Clarksville TN 37040, 
(615) 552-2199. 



FOR SALE: Twenty-four conductor (shielded coax) comput- 
er grade cable, /j-inch O/D vinyl clad bundle. Ideal for low- 
noise interfaces. Conductors appear to be silver plated and 
dielectric is teflon. SASE brings conductor sample. SO. 95/foot 
plus postage and handling. Maximum of thirty foot lengths. 
Also, wanted; rack-mount multidrive 8-inch floppy-disk system, 
Jim Beistle. POB 501, Gilbert AR 72636, (501) 439-2305. 



FOR SALE: SwTPC Model MP-68. All working with docu- 
mentation, PIA, and 4 K programmable memory; S200. Two 
4 K programmable memory boards; S75 each, 8K program- 
mable memory board with boundary switch; S 1 50, Two MPS 
serial interfaces; S35 each. MP-LA parallel interface; S3 5. AC-30 
dual cassette interface; S75. S600 takes it all Herbert Friedman, 
POB 153, Malverne NY 11565, (516) 481-2717, 



FOR SALE: Digital Group TVC-F 5 1 2-character video pro- 
grammable memory/1.1 Kbaud audio-cassette board with all 
documentation. Assembled and in perfect working order. Also, 
listings for Z80 operating system, and documentation and 
listing for EDFORMI text editor. All for S95 includir;g UPS ship- 
ping, or make offer. Martin Tobias, POB 3766, Nashua NH 
03061, (603) 889 0901, 



FOR SALE: 1 50 Ipm Centronics PI printer (same as Radio 
Shack Quick Print) with cable to a TRS-80. Excellent condition. 
S265 (50% of list). D E Johnson, RD 2, Box 197, Coming NY 
14830, (607) 524-6740. 



FOR SALE: IBM Selectric remote I/O terminal, with ASCII con- 
version, RS-232, as sold by Worldwide for S645. Fully checked 
out with manual. Best offer over S400. Steven Mather-Lees, 6 
Holly Ln, Hudson NH 0305 I . 



FOR SALE: Antique computer system. 1954 Royal McBee 
LGP-30, 800 lbs, desk size. 6.5- by 7-inch magnetic drum 
memory holds 4096 words, 32 bits per word. 113 electron 
tubes, 1450 diodes, and 34 plug-in cards. Two Friden Flex- 
owriters, paper-tape punch, and plotter. Internal CRT for display 
in registers. Best offer over S5000, Richard Petras, (215) 
356-6637, 



FOR SALE: Kilobaud Microcomputing issue #6 (June 1977) 
through issue #18 (June 1978) in very good condition. Com- 
plete, some marks. Best offer, Daniel Q Dye Jr, 486 1 Gray St, 
Denver CO 802 12. 



"The ideal software source... 

"V^ couldn't find it So we founded it' 



We looked for a supplier with an ultra-wide selection of 
software for all leading micro-computer models... (How 
does 600 different programs strike you?) 

. . . witli an equally broad assortment of higli-quaiity 
periplierais . - . (The latest and the best.) 

. . . and with a no-holds-barred guarantee accompanying 
every purchase. (Like a full refund within 14 days if for any 
reason dissatisfied.) 



says Richard Taylor, 

noted software author and 

President, Programs Unlimited 



We looked for It. And when we couldn't find It 
founded It. 



we 



CALL TOLL-FREE (800) 645-6038 (except NY*) 
COMPUTER TO COMPUTER: Call (516) 334-3134 
WRITE: Dept. 581B. Box 265. Jericho, NY 11753 



*Ny state residents call (516) 997-8668. (If placing an order, please call collect.) 



Ask r ;^^^, ' 

for our ^^ 

FREE 
Catalog. 





s 



the software source^ 



Visit our new Retail Center at 20 Jericho Tpke.. Jericho, 
Long Island. NY. Call (516| 333-2266 for hours & directions. 
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Circle 335 on Inquiry card. 



FOR SALE: IBM 3767 communications terminal. Excellent 
condition, with forms feeder and cables. Make offer, will 
sacrifice. Barney Lejeune, POB 3935. Lafayette LA 70502. 



FOR SALE: SD Systems VDB-8024 video board; S275. 
Selectric typewriter. Model 73, with Micromation S-IOO inter- 
face; S500. Sanyo 15-inch video monitor; S 150. Cromemco 8 K 
Bytesaver with 2708 programmer for S-IOO; S75. Processor 
Technology 3P-t-S parallel/serial I/O board, S-100; S50. 
Keytronics keyboard with numeric keypad and enclosure; 
SI75. SwTPC KBD-5 keyboard with enclosure; S30. George 
East, 38 Edwin St, Randolph MA 02368, (617) 963-2265. 



FOR SALE: Centronics 730 7 by 7 matrix printer, same as RS 
Line Printer II. Almostnew, in perfect working condition. S560. 
Also, adapter port when no El for S20. G Kish, 227 U/ Meadow 
Rd, Rockaway NJ 07866, (201) 627-0052 evenings. 



FOR SALE: Heathkit H-l 9, smart video terminal, assembled 
and tested; S700. Heathkit H-I4, microprocessor-based printer, 
assembled; S700. SD Systems Expandoram 48 K, assembled 
and tested; S300. Jade Double-D, double-density, 5-inch or 
8-inch floppy-disk controller with cable for 8-inch drive, 
assembled; S350. Everything includes documentation, 
manuals, schematics, etc. James Gerber. 12850 Kern Rd, 
Mishawaka IN 46544, (219) 259-9929. 



FOR SALE: One almost new CAT/Novation modem, works 
very well; S 1 00. One almost new Apple II disk drive with DOS 
3.3 controller; S425 or best offer. Jon Taute, 2314 S 40th St, 
Omaha NE 68105, (402) 556-6695 evenings only. 



FOR SALE: Z80 computer: 4 K programmable memojy, 
monitor, keyboard, readout-cassette interface. EPROM pro- 
grammer with sixteen I/O ports S-100; S325. State logic 
analyzer: 16-bit input, 5 MHz, 16 LED, 4 hexadecimal readout 
edge clocking, forward and backward stepping; S390. 6809 
computer: monitor, Editor/Assembler, RS-232. sixteen I/O ports, 
timer, cassette interface; S400. Mitra Gopaul, 3 Weymouth 
Ave, Toronto Ontario, M4C IR6 Canada. (416) 698-4405. 



FOR SALE: Three Godbout memory boards with 8 K. Fully 
assembled and tested. All for S280 or S95 each. Tl SR-52 
calculator with PC- 1 00 printer. S260. SSM VBI video board. 
Fully assembled and tested. S 100. 1 pay shipping. Chuck Terra, 
B4 1 5 Bird Run, Missouri City TX 7 74B9, ( 7 1 3) 437-1 242 after 4 
PM. 



FOR SALE: ExecupoJt 300 portable terminal. Hard copy, 
built-in acoustic coupler, carrying case. Can also be used as 
printer. S600 plus shipping. M A Graziano. (203) 563-5750 after 
9 PM. 



FOR SALE: Teletype Model ASR33 in mint condition. Used as 
a system console, upgraded to a CRT. Will sell for best offer. 
David Wong, 1916 Grand Cone, New York NY 10457,(212) 
294-80B7 evenings. 



FOR SALE: North Star 4B K double-density, two serial ports, 
one parallel output and one parallel input port, two 5-inch DD 
disks; S3 1 00. Intertube II, reverse video, dual intensity, extra 
RS-232 port, absolute addressing, protected data mode, line 
drawing graphics, 25 by BO. keypad; S650. L A Ludden, 30 
Blanchard Rd, Marlton NJ 08053. 



FOR SALE: 64 K Digital Group (Bytemaster) complete sys- 
tem, with Oasis 5.4, in perfect condition. Only S2500. S E 
Rudlin, 4600 Grove Ave, Richmond VA 232_9, (804) 
353-1000. 



FOR SALE: S-IOO boards; Biotech CGS-BG8 color graphics 
with 6B47 and 4 MHz 80B5 processor on board; S275, 
Bytesaver I; S75, Polly (VTI) video-display board, 16 by 64 char- 
acters with graphics symbols; S60, Cromemco JS-I joystick; 
S50. Edward March Jr, 2093 Fox Ln, Des Plaines IL 60018, 
(312)635-7625 home, (312) 541-7300 work. 



FOR SALE: NCR Model 761 cassette deck (Phillips- 
type). Computer controllable play, record, fast forward, re- 
versed. S250. E J Haas, 344B S Marcella Ave, Stow OH 44224. 
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Color Computer 
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The Commodore VIC 20 Microcom- 
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66 


DC Motor Controls: Build a Motorized 








Platform 


Ciarc'ia 
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106 


BYTE's Arcade 


Williams, 
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140 
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248 


Super STEP 
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Using Interrupts on the Apple II System 
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15 


296 


Digital Plotting with the Apple 11 Com- 
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Hallgren 


16 


316 


Recursion and Side Effects in Pascal 


Morris 


17 


326 


DEMONS: A Symbolic Debugging 








Monitor 


Halsema 


18 


360 


Build a Super Simple Floppy-Disk Inter- 








face, Part I 


Nicholson and 
Camp 


19 


408 


A File Catalog System for UCSD Pascal 


Heyman 


20 


436 


Numerical Methods in Data Analysis 


Nguyen 



FOR SALE: B800B 1 B-slot mainframe; S400. MITS3203 dual- 
disk drive: S800. MITS 1 6MCS 16 K static-memory card; S200. 
MITS 32-sector disk controller; S600. Pertec FD-410 drives; 
S300. BB-2SIO serial interface card; S200. QUME Sprint Micro 3 
interface card; S200. BB-Prom 1702 prom programmer for 
BBOOB; SI 50. LA-36 DECwriter II; SBOO. Gene Friesen, 6435 
Colby, Lincoln NE 6B505, (402) 467-1903. 



FOR SALE: Netronics ELF II boards. Two 4 K programmable 
memories. Each S72, both SI35. Giant Mon and I/O board; 
S30. Full BASIC (EPROM) board; SI 20. All for S260, All boards 
are wired and tested. Robert Foltz, 1911 Mulford Ave, Bronx 
NY 1 046 1 , (2 1 2) 863-0964 after 6 PM ET. 



FOR SALE: These items by Percom: Data Separator; SI5, 
Microdos (OS-80 version 1 . 1 4); S 1 5, Patchpak; S4.50. All com- 
plete with manuals. Add S I for shipping and handling, Albert 
Nijenhuis, 4310 Osage, Philadelphia PA 19104, (215) 
222-1279. 



FOR SALE: Altair 8800b computer with 32 K memojy, one 
serial I/O port, ACR cassette-interface board, 2 K PROM board, 
MBL and DBL bootstrap PROMs, 3202 dual 8-inch disk drive 
and controller, Lear-Siegler ADM3A video-display terminal. 
Altair (Microsoft) cassette 8 K BASIC, cassette Extended BASIC, 
Disk Extended BASIC, and Altair disk operating system. All in 
perfect condition. Original value over S7300. Asking S4380 or 
reasonable offer. 8 Verner, I 1404 Woodland Dr, Lutherville 
MD 21093, (301) 828-8422 evenings. 



FOR SALE: Houston Instrument II- by I 1-inch bitpad. 
James Kientz, RR #1, Wamego KS 66547, (913) 532-3722. 



WANTED: Tax-deductible donations are urgently needed. 
We are engaged in many building and maintenance projects 
and need CB radios, antennas, lighting apparatus, microscope 
attachments, and video equipment, Paul Oravis c/o Queen 
Anne School, 14 MI Oak Grove Rd, Upper Marlboro MD 
20870. 



FOR SALE: Manuals, schematics, and spare boards for 
Sanders Associates Model 720 Data Display System. Jeff 
Weger, 614 Willowood Dr, Apt 209, Carol Stream IL 60187. 



FOR SALE: IMSAI multiple I/O (MIO) board. Two parallel 
ports, one serial port, one control port, and a Tarbell tape- 
cassette interface plus two cables and documentation. Best of- 
fer. Eric Aronson, N64 W266 1 1 Hillcrest Cir, Sussex Wl 53089, 
(414) 246-3518 evenings. 



February BOMB 
Falls on Tank 

Steve Clsrcis captured first place 
in the voting with "A Computer- 
Controlled Tank" (page 44), a 
description of his effort at wireless 
remote control. He will receive the 
$ 1 00 prize. 

James C Anderson took second 
place with "An Extremely Low- 
Cost Computer Voice Response 
System" (page 36), the lead article 
in our issue theme of "The Com- 
puter and Voice Synthesis." He 
wins the $50 second-place prize. 

Third place was shared by Mark 
Zimmermann, who wrote "A 
Beginner's Guide to Spectral 
Analysis, Part I" (page 68), and 
Roger Mikel, who contributed 
"A/D and D/A Conversion — An In- 
expensive Approach" (page 312). 
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1 AB COMPUTERS 473 

2 ABM PRODUCTS 174 

3 ABRAMS CREATIVE SERV 490 

• ACTION COMPUTER 75 

4 ADAPTIVE DATA & ENERGY 151 

5 ADV ACCESS GROUP 244 

7 ADV COMP PROD 492. 493 

8 ADV MICRO SYS 416 

9 ADVENTURE INT'L 383 

10 ALL ELECTRONICS CORP 415 

11 ALPHA BYTE STORAGE 59 

12 ALPHA BYTE STORAGE 363 

52 ALPHA OMEGA COMP SYS 455 

13 ALPHACOM, INC 87 

14 ALTOSCOMPSYS 82.83 

15 AMER COMP &TELECOMM 293 
17 AMER BUSINESS COMP 485 

20 AMER CUSTOM ELECTR 482 

21 AMER MICRO PROD INC 266 

16 AMER SQUARE COMP 239 

22 AMSI 466 

23 ANADEX 191 

24 ANCRONA483 

25 ANDERSON JACOBSON 385 

26 ANDERSON PERIPHERALS 403 

28 APPARAT INC 61 

29 APPARAT INC 63 

• APPLE COMPUTER INC 13, 377 

• APPLIED ANALYTICS INC 296 

31 ARISTO POLKS 452 

32 ASAP COMP PROD INC 227 

33 ASAP COMP PROD INC 355 

34 ASHTON-TATE 273 

• ATARI. INC 177 

35 ATARI PERSONAL COMP 339 

36 ATLANTIS COMP SERV 304 
' ATV RESEARCH 486 

453 AURORA DATA CORP 422 

37 AUTOCONTROL INC 466 

38 AUTOMATED EQPTMNT 20 

39 AUTOMATED EQPTMNT 258 

40 AVOCET 332 

41 AXIOM CORP 109 

42 AXLON INC 371 

43 B & B ELECTRONICS 457 

44 BASF SYSTEMS 281 

• BASIC BOOKS 278 

45 BAY TECHNICAL ASSOC 126 

• BELL, JOHN ENGN 487 

• BETA COMP DEVICES 476 

46 BILLINGS COMP CTR 205 

47 BIT BUCKET, THE 373 

48 BMC INTERNATIONAL 103 

49 BOWER-STEWART 418 

50 BUDGET SOFTWARE 482 

51 BUSS/CHARLES FLOTO 420 

• BYTE BOOKS 208 

53 BYTE BOOKS 209 

54 BYTE BOOKS 210 

55 BYTE BOOKS 211 

• BYTE BACK ISSUES 405 

• BYTE SUB 458 

58 C ITOH ELECTR INC 113 

57 CALIF DIGITAL 502, 503 

58 CALIF COMP SYS 21 

59 CAMBRIDGE DEVEL LABS 399 

60 CAMBRIDGE UNIV PRESS 377 

61 CAMEO DATA SYS INC 357 

62 CAVRI SYSTEMS INC 407 

63 CAWTHON SCIENTF GRP 490 

64 CENTEC CORP 458 

65 CENTRAL DATA CORP 301 

66 CEXECINC411 

67 CFR ASSOCIATES INC 391 

69 CHRIS LIN INDUSTRIES 279 

70 CLEV CONS COMP & 
COMPNTS 253 

• CLINICAL ANALYSIS 88 

84 CMC INT'L 180 

85 CMC INT'L 382 

71 COLONIAL DATA SERVICE 399 

72 COLOR SOFTWARE 389 

73 COMPU-U-CON 325 
431 COMPILER SYS 347 

75 COMPUMART 124. 125 

76 COMPUTER AGE 383 

77 COMPUTER CASE CO 375 

78 COMPUTER CITY 453 

79 COMPUTER CITY CANADA 255 

80 COMPUTER CO OF AM 383 

81 COMPUTER DISC OF AM 298 

82 COMPUTER DYNAMICS 482 

• COMPUTER FACTORY 333 

83 COMPUTER FURN & ACCSS 288 

• COMPUTER MAGIC 455 

444 COMPUTER MAIL ORDER 391 

86 COMPUTER PLUS 294 

87 COMPUTER SHOPPER 415 

88 COMPUTER SPCLTIES 132. 133 

89 COMPUTER STOP, THE 489 

90 COMPUTER TECHNOLOGY 292 

91 COMPUTER WRHSE-HI 447 

• COMPUTER WRHSE 141 

92 COMPUTERS ETC 144 

93 COMPUTERS ETC. 400 

94 COMPUTERS ETC 428 

447 COMPUTERS PLUS INC 484 

96 COMPUTERS WEST 397 

97 COMPUTERS WHOLESALE 146 

98 COMPUTEX CORP 163 

74 COMPUVIEW PROD INC 67 

99 CONCORD COMP PROD 480 
232 CONDOR COMP CORP 226 

102 CONSUMER COMP 100, 101 

103 CORVUSSYS INC 169 
238 CPA SOFTWARE 457 

• CPM USERS GROUP 369 

104 CPU SHOP, THE 471 

105 CR0MEMC0 1. 2 

106 CRYSTAL COMPUTER 187 

108 CUSTOM PERIPHERALS 490 

109 CYBER INNOVATIONS 482 

110 CYBERNETICS INC 64 

111 DATA DESIGN 395 

• DATA DISCOUNT CTR 302 

112 DATA HARDWARE 453 



Reader Service 



'Correspond directly with company. 



113 DATA SAFE PRODUCTS 430 

1 1 4 DATALEX COMPANY, THE 419 

115 DATAMAX34 

116 DATASEARCH 378 

1 1 7 DATASOUTH COMP CORP 127 

1 1 8 DATASOUTH COM P CORP 272 

119 DELTA PRODUCTS 131 

120 DENVER SFTW CO, THE 120 

121 DENVER SFTW CO., THE 121 

122 DESIGNER SOFTWARE 111 

123 DIGIAC CORP 337 

124 DIGIBYTE SYS CORP 406 

125 DIGITAL GRAPHIC SYS 71 

126 DIGITAL MARKETING 6 

127 DIGITAL MARKETING 263 

128 DIGITAL PATHWAYS 303 

129 DIGITAL RESEARCH 297 

• DIGITAL RESEARCH COMP 477 

130 DIP INC 277 

131 DISC/3 MART INC 405 

• DISK SUPPLY CO 312 
454 DISKS ETC 383 

132 DISCOUNT SFTW GRP, THE 202 

133 DJ "AI"SYSLTD327 

134 DMA 224 

135 DOW JONES 199 

136 DUAL SYS CONTROL CORP 14 

137 DWP482 

138 DYMARC INDUSTR INC399 

139 DYNABYTE BUSN COMP C III 

140 DYNACOMP289 

141 E/Z ASSOC 490 

142 ECHO DESIGN & DEVLPMT 70 

143 ECOSOFT395 

144 EDUCATIONAL CRSEWRE 455 

• EFFICIENT MNGMNT SYS 81 

• ELECTROVALUE IND 455. 490 

145 ELECTRONICCONTROL197 

146 ELECTRONIC DESIGN 403 

148 ELECTRONIC EQUIPMENT 484 

149 ELECTRONIC SPECIALISTS 401 

150 ELECTRONIC SYSTEMS 491 

151 ELECTRONICS CENTER 478 

152 EPSON AMERICA 345 
' ESCON 397 

451 ESP COMP RESOURCES 194 

155 ESSEX PUBLISHING 388 

156 EXATRONINC99 

158 EXECUTIVE SYS INC 25 

159 EYRING RESEARCH 143 

• FEC INC 484 

160 FAIRCOM 182 

161 FARNSWORTH COMP CTR 252 

162 FEITH SOFTWARE 490 

163 FORDHAM 474 

164 FORETHOUGHT PRODUCTS 371 

165 FREDERICKTOWNE COMP 468 

• G & G ACCOUNTING 376 

166 GEICO INC 307 

• GENERAL ELECTR 145 

• GENERAL INSTRUMENT 147 

167 GIMIX INC 142 

168 GLOBAL PARAMETERS 403 

333 GNT AUTOM 358 

169 GODBOUTELECTR246,247 

170 GORDON, MARK COMPS 404 
• GTE AUTOM ELECTR LAB 178 

171 H & E COMPUTRONICS 213 

172 H & E COMPUTRONICS 215 

173 H & E COMPUTRONICS 217 

174 HANLEY ENGINEERING 475 

175 HARRIS CORP 455 

176 HAYDEN BOOK CO INC 381 

177 HAYES MICROCOMP PROD 93 

178 HAYES MICROCOMP PROD 387 

179 HCW3 ENTERPRISES 488 

180 HEATH COMPANY 91 

181 HELU CORP 488 

182 HEMENWAY ASSOCIATES 249 
344 HEURISTICS 54 

183 HEWLETT-PACKARD 57 

184 HIGH TECHNOLOGY INC 115 

185 HOBBYWORLD ELECTR 310 

186 HOUSTON INSTRUMENTS 27 

187 HOUSTON INSTRUMENTS 27 

188 HUTCHINSON IND CORP 375 

189 IJCAI-81 457 

• ILLINOIS COMPUTER 482 

190 IMAGE PROCESSING SYS 482 

191 IMS INTERNATIONAL 182 

192 INFO UNLTD SOFTWARE 175 

193 INMAC371 

194 INNOSYSINC98 

195 INNOVATED SFTW APPL 282 

196 INTEGRAL DATA SYS 89 

197 INTEGRAND 379 

198 INTLGNT CONTROL SYS 283 

199 INTLGNT DEVICES MN 488 

200 INTERACTIVE MICROWARE 385 

201 INT'L MICRO SYS 343 

202 INTERTEC DATA SYS 15 

203 INTERTEC DATA SYS 97 

204 INTROL CORP 484 

205 (PEX INT'L 453 

206 ITHACA INTERSYSTEMS 8, 9 

207 JADE COMP PROD 500, 501 

208 JAMECO ELECTR 494, 495 

209 JDR MICRODEVICES 489 

210 JR INVENTORY CO 478 

211 K MEGA TECHNOLOGY 359 

212 KERN PUBLISHING 196 

213 KLO-FOX 466 

214 KONANCORP73 

215 LARKS ELECTR & DATA 488 

• LEADING EDGE PROD 234. 235 
445 LIFEBOAT ASSOCIATES 139 
217 LIFELINES 123 

219 LNW RESEARCH 351 

334 LOGICAL DEVICES 488 

220 LOGIC TECHNOLOGY SERV 400 

222 LOMAS DATA PRODUCTS 399 

223 LONDE, PARKER & MICHELS 
377 



224 LYBEN COMP SYS 453 

225 MACROTRONICS 453 

226 MAGNOLIA MICROSYS 490 

227 MALIBU ELECTR CORP 85 

68 MANN. CHARLES & ASSOC 389 

228 MAROT SFTW SYS INC 233 

229 MARYMAC INDUSTRIES 114 

230 MAXELL DATA PRODUCTS 335 

267 MCS 488 

• MEAS SYS & CONTROLS 28. 29 

233 META TECHNOLOGIES 268 

234 META TECHNOLOGIES 373 

235 META TECHNOLOGIES 393 

236 META TECHNOLOGIES 462 

237 MFJ ENTERPRISES INC 407 

239 MICRO AGE COMP STORE 153 

240 MICRO BUSINESS WORLD 232 

241 MICRO COM 181 
441 MICRO COM 367 

• MICRO COMP DISC CO 402 

242 MICRO COMP STORE 92 

243 MICRO D 12 

244 MICRO DESIGN 455 

245 MICRO HOUSE 380 

246 MICRO HOUSE 381 

247 MICRO MANAGEMENT SYS 291 

• MICRO MINT 341, 365 

249 MICRO PRO INT'L 167 

250 MICRO SCI 119 

251 MICRO WORKS. THE 376 

252 MICROAGE 285 

253 MICROBYTE243 

254 MICROCOMP TECH INC 229 

255 MICROCOMPEQUIP 476 

256 MICRODASYS 161 

257 MICROMAIL 164 

258 MICROMATE ELECTR INC 405 

259 MICROSETTE INC 76 

260 MICROSOFT (CRD) 23 

261 MICROTECH EXPERTS 387 

262 MICROTEK INC 260, 261 

263 MICROWARE 242 

264 MIDWST COMP PERPH 498, 499 

265 MIKOS 472 

268 MILLER MICROCOMP SERV 300 

268 MINI COMP SUPPLIERS 401 

269 MINI MICRO MART 86 

270 MINI MICRO MART 506, 507 

271 MINI MICRO MART 508. 509 

272 MONROE SYS FOR BUSN 241 

273 MORROW DESIGNS 193 

274 MOUNTAIN COMPUTER 19 

275 MOUNTAIN VIEW PRESS 401 

248 MPI 237 

• MT MICROSYSTEMS 117 

276 MTIINC314 

231 MULTI BUSN COMP INC 362 

277 MUSYS 190 

278 NAT'L MULTIPLEX CORP 395 

279 NCE SUPPLY CORP 397 

280 NEBS 306 

281 NEC AMERICA 94, 95 

282 NEECO 353 

283 NEECO 259 

284 NESTAR SYSTEMS INC 183 
' NETRONICS 78. 154, 160 

285 NORTHWEST COMPUTER 1 18 

286 NOVATION 450 

287 NOVATION 451 

288 NOW MARKETING 184 

289 OFFCL SFTW BUYERS GDE 457 

290 OHIO DATA PROD CORP 393 

291 OHIO SCIENTIFIC INSTR C IV 

292 OKIDATA CORP 49 

293 OLIVER ADVANCED ENGIN 294 

294 OLYMPIC SALES 401 

295 OMEGA MICRO COMPUTER 404 

297 OMEGA RESEARCH 369 

• OMEGA SALES CO 218, 219 

298 OMIKRON 365 

299 OMNIBYTE 284 

300 OMNITEC DATA 392 
' ONCOMPUTING 305 

301 OPTIMAL TECHNOLOGY 384 

302 ORANGE MICRO 155 

303 OREGON SOFTWARE 107 

304 OSBORNE COMPUTERS 53 

305 OSBORNE/MCGRAW-HILL398 
30 OSM COMPUTER 315 

306 OSM COMPUTER 486 

• OWENS ASSOC 88, 448, 449 

307 P & S ELECTRONICS 488 

308 PK SYSTEMS 258 

309 PACE INC 403 

310 PACIFIC EXCHANGES 223 

311 PACIFIC EXCHANGES 415 

312 PACIFIC EXCHANGES 453 

313 PACIFIC EXCHANGES 482 

314 PAGE DIGITAL 481 

315 PALOMAR COMP EQUIP 317 

316 PAN AMERICAN ELEC INC 472 

317 PASSPORT DESIGNS 414 

318 PASSPORT DESIGNS 421 

319 PCD SYSTEMS INC 72 

320 PEACHTREE SOFTWARE 330 
446 PELICAN PROGRAMS 455 

321 PER COM DATA 7 

322 PER COM DATA 35 

323 PERSONAL COMPUTERS 156 

324 PERSONAL MICROCOMPS 349 

325 PERSONAL SOFTWARE 31 
328 PHASE ONE SYS INC 313 

327 PICKLES & TROUT 391 

328 PIICEON 203 

329 POLY PAKS 457 

330 POTOMAC MICRO-MAGIC 136 

331 POWER ONE INC 150 
218 PRENTICE CORP 280 

• PRIORITY ONE 250 

332 PRIORITY ONE 504, 505 
101 PROF COMP STORE 320 
335 PROGRAMS UNLTD 510 



336 PROMETHEUS PRODUCTS 386 

337 PURCHASING AGENT, THE 290 
■ QANTEX DIV 329 

338 QUALITY COMP PARTS 482 

339 QUALITY SOFTWARE 245 

341 QUASAR DATA PROD INC 311 

342 QUEST ELECTR 479 

343 QUIET DESIGNS INC 195 

345 R K S ENTERPRISES INC 276 

346 RC ELECTRONICS 490 

347 RACET COMPUTES 379 

348 RADIO SHACK 135 

• RAINBOW COMPUTING INC 149 

349 RANK ELECTRO-MEDIA 192 

350 RCA SOLID STATE 18 

351 RCA SOLID STATE 265 

352 REDDOX CORP 201 

442 ROBOTICS AGE 369 

443 ROBOTICS AGE 385 
452 ROCHESTER DATA 422 

353 ROCKWELL INT'L 429 
' ROCKWELL INT'L 105 

354 S & M SYSTEMS 387 

355 S C DIGITAL 397 
' S-100 INC 405 

356 SAMS, HOWARD W 185 

357 SCIENTIFIC ENGRG LABS 379 

358 SCION CORP 5 

359 SCITRONICS 62 

360 SCITRONICS 238 

• SCOTTSDALE SYSTEMS 32 

361 SO SYSTEMS 68 

362 SEABIRD PRESS, THE 457 

363 SEATTLE COMP PRODS 267 

364 SECURED COMP SYS 457 

365 SELECT INFO SYS 321 

366 SIERRA DATA SCIENCES 96 

367 SIERRA NATIONAL 221 

' SINCLAIR RESEARCH 137 

368 SKYLES ELECTRIC WORKS 453 

369 SLUDER 484 

370 SMALL BUSINESS APPL 134 

371 SMOKE SIGNAL BRDCSTG 51 

372 SMOKE SIGNAL BRDCSTG 
f DEALERS ON LY^ 51 

374 SOFTSTAR CORP 413 

375 SOFTWARE TECHNOLOGY 486 

376 SOFTWARE-TO-GO 308 

373 SOHO GROUP. THE 395 

• SOLID STATE SALES 168 

378 SOLID STATE SURPLUS 455 

379 SORRENTO VALLEY ASSOC 389 

380 SORRENTO VALLEY ASSOC 396 

381 SOUTHERN SEMICNDTRS 299 

382 SOUTHWEST TECH PROD C II 

383 SP ELECTRONICS 488 

384 SPECTRUM SOFTWARE 251 

385 SSM MICRO COMP PROD 11 

• STARBUCK DATAC0 417 

386 STARSTRUCK SOFTWARE 457 

388 STRUCTURED SYS GROUP 55 

389 SUBLOGIC 74 

390 SUMMAGRAPHICS 170 

391 SUNNY INT'L 460 

450 SUPER STAR INT'L CORP 271 

• SUPERSOFT 60, 206, 236, 274, 
275, 394 

393 SYBEX 159 

• SYNCHRO SOUND 412 

394 SYNERTEK SYSTEMS 231 

• SYSTEMS & SFTWR INC 176 

395 SYS INTERFACE CONS 490 

396 SYSTEMS PLUS 323 

• TAB BOOKS 257 

398 TARBELL ELECTR 393 

399 TECHNICAL INNOVATIONS 484 

400 TECHNICAL SYS CONS 77 

401 TECMAR INC 295 
408 TEMNC318 

407 TEI INC 322 

408 TEI INC 324 

402 TERCER MEDIO 331 

403 TERMINAL DATA SYS 484 

404 TEXAS COMP SYS 390 

405 TEXAS INSTRUMENTS 105 

409 THREE M COMPANY 65 

410 THUNDERWARE 240 

• TINNEY. RBT GRAPHICS 269 

411 TINY-C 30 

412 TNW CORP 373 

413 TOOLSMITH. THE453 
449 TOTAL DIGITAL ENG 374 

414 TOTAL INFORMATION SVC 488 

415 TRADE-A-COMPUTER 294 

416 TRANSNETCORP375 

417 TSBHARDSIDE 166 

418 US MICRO SALES 496, 497 

419 US ROBOTICS 369 

420 UDO CORP 17 

• UNITEDSFTW AM 172, 173 

421 URBAN SFTW CORP 402 

422 VAMP INC 453 

423 VANDATA 409 

424 VECTOR ELECTR 16 

425 VECTOR GRAPHICS 129 

426 VERBATIM CORP 79 

427 VERTICAL DATA SYS INC 406 

428 VIDEO MARKETING 466 

429 VIDEX 287 

430 VOICETEK 248 

432 WS ELECTRONICS 457 

• WASHINGTON COMP SERV 467 

• WESTICO INC 188, 189.466 

433 WHITE COMP SYS 33 

434 WHITESMITH'S LTD 157 

435 WILD HARE COMP SYS 165 
438 WINTEK CORP 484 

437 WINTERHALTER & ASSOC 112 

438 WORLDWIDE ELECTR 455 

439 WW COMPONENT SUPPLY 474 
448 XPSINC484 

440 ZOBEX 319 

To get further informarion on f he products 
adve/tised in 8YTE, fill out the reader service 
card with your name and address. Add a 
t8-cent stamp to the card, then mail. The in- 
dex IS provided as an addihonal service by 
the publisher, who assumes no liability for 

errors or omissions. 
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SUBSCRIPTIONS 

For a subscription to BYTE, please complete this card. 
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D I year 
n 2 years 
n 3 years 



USA 

D $19 
D S34 

n $49 



Canada 
Mexico 

D S2I 
D 338 
D 555 
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State . 



- Zip . 



, Country 
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Expiration date . 



Four digits above name— Master Charge only 

Signature ^___ Date 



Please allow eight weeks for processing. Thank you. 



□ S43 Europe (air delivery) payment enclosed 
D S35 Elsewhere (surface mail) payment 
enclosed 

(Air mail rates available upon request) 

Picas* remit In US funds drawn on a 
US bank. Thank you. 

D Check enclosed (Bonus: [North America 
only] one EXTRA issue— receive 13 issues for 

the price of 1 2) 

D Bill me (North America only) 
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(Air mail rates available upon request] 
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US bank. Thank you. 

D Check enclosed (Bonus: [North America 
only] one EXTRA issue— receive 13 issues for 

the price of 1 2) 

D Bill me (North America only) 
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Don't Miss An Issue! 

Have BYTE 
delivered to 
your door. 



Each month BYTE will bring you the 
latest in microcomputer technology. 

DISCOVER and IMPLEMENT new 
Ideas. Don't miss the original informa- 
tion presented in the pages of BYTE. 



With BYTE you'll always be among 
the first to know about the important 
breakthroughs, worthwhile new 
equipment, and innovative projects in 
the world of computing. 

CHALLENGE US to deliver the very 
best ideas in microcomputers and ad- 
vanced technology to you. Return the 
attached card todayl 

Subscribe to BYTE— the world's 
leading computer magazine. 
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The Dynabyte Difference: Unequalled price /performance 

with total expandability. 



Buying the powerful 
Dynabyte 5615 isrft only smart, 

it^s cost efficient. 




The 5615 is the sure way to get the system 
you need. With more power for the price. You 
can select memory to 400 KB on our S-100 
bus architecture. Choose from 3 sizes of 
Winchesters to 45 MB and have diskette back- 
up to your system also. If its tape back-up you 
need, then choose our 5700. If you need less 
storage, our 5^'' floppy 5200, our 8'' floppy 
5300 or our 5400 system using both floppies, 
with up to 3.6 MB capacity, can be yours. 

The 5615 system is available with either 
single user CP/M or our enhanced MP/M for 
multi-user applications. Our MP/M operating 
system supports up to eight terminals, with a 
separate or shared spooler, and up to sixteen 
printers with no required partition space. Add 
to this multi-tasking, bank switching, record 
lockout, type-ahead and DMA and you have 
an MP/M operating system that supports a 

host of existing languages and meets minicomputer standards. 

No multi-user applications library is so responsive to your needs. The 5615 features Business 

Manager,™ the fully integrated, menu-driven, well documented, easy to install accounting system 

that gives you file/record protection, HELP commands, multi-level security, keyed data access, 

internal disk management, available source code and more. 

System expandability, power and price/performance are further enhanced by on-hand avail- 
ability, quantity discounts, 180-day warranty and a national WATS line for support. 

Whether you use or sellcomputer systems, you should ask about the microcomputer that 

puts minicomputer capability in your hands. That s 

the 5615. Thats the Dynabyte Difference. Call 

Mike Seashols,V P Marketing (800) 227-8300. 

In California (415) 329-8021. Dynabyte, 

115 Independence Drive, Menlo Park, 

California 94025. 



Business Computers 




Business Manager is a registered trademark of Dynabyte. CP/M and MP/M are registered trademarks of Digital Research Corp- 

Circle 139 on Inquiry card. 



J 



A cost effective 
10 megabyte system 
from the leader 

in Winchester based 
microcomputers. 



Ohio Scientific has put a 
low-cost, high-perform- 
ance 8" non-removable 
hard disk together with its 
popular desk-top micro- 
computer system. This yields 
approximately 10 megabytes of fast 
hard disk capability at a tremendous 
cost/performance benefit over 
floppy based microcomputer ., 
systems. 




C3-D 

The 10 megabyte system is also 
available with the added advantage of 
triple microprocessors — the 6502A, 
68BOO and Z-80A. This allows you to 
make maximum use of Ohio Scientific's 
extensive software library as well as 
programs offered by independent 
suppliers and publishers. $7,600. , 



Circle 291 on inquiry card. 
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Standard Features 

■ 52K RAM 

■ 8" floppy disk drive for program transport 
and backup. 

■ OS-65U small business operating system 

■ 9-digit precision BASIC by ^ylicrosoft. 

■ Available in OEM quantities at attractive 
discounts. ■ . ^ 

For literature and the name of your local dealer, 
CALL 1-800-321-6850 TOLL FREE. 

OHID SBiEHiTIFIC 

a A/^^j^n Company 

1 333 SOUTH CHILLICOTHE ROAD, AURORA, OH 44202 • [216] 831 -SBC 



